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Abstract
Some of the operator product expansions (OPEs) between the lowest 16 higher spin cur-
rents of spins (1, 3
2
, 3
2
, 3
2
, 3
2
, 2, 2, 2, 2, 2, 2, 5
2
, 5
2
, 5
2
, 5
2
, 3) in an extension of the large N = 4 linear
superconformal algebra were constructed in the N = 4 superconformal coset SU(5)
SU(3)
theory
previously. In this paper, by rewriting the above OPEs in the N = 4 superspace developed
by Schoutens (and other groups), the remaining undetermined OPEs where the corresponding
singular terms possess the composite fields with spins s = 7
2
, 4, 9
2
, 5 are completely determined.
Furthermore, by introducing the arbitrary coefficients in front of the composite fields in the
right hand sides of the above complete 136 OPEs, reexpressing them in the N = 2 super-
space and using the N = 2 OPEs mathematica package by Krivonos and Thielemans, the
complete structures of the above OPEs with fixed coefficient functions are obtained with the
help of various Jacobi identities. Then one obtains ten N = 2 super OPEs between the four
N = 2 higher spin currents denoted by (1, 3
2
, 3
2
, 2), (3
2
, 2, 2, 5
2
), (3
2
, 2, 2, 5
2
) and (2, 5
2
, 5
2
, 3) (corre-
sponding 136 OPEs in the component approach) in the N = 4 superconformal coset SU(N+2)
SU(N)
theory. Finally, one describes them as one single N = 4 super OPE between the above six-
teen higher spin currents in the N = 4 superspace. The fusion rule for this OPE contains the
next 16 higher spin currents of spins of (2, 5
2
, 5
2
, 5
2
, 5
2
, 3, 3, 3, 3, 3, 3, 7
2
, 7
2
, 7
2
, 7
2
, 4) in addition to
the quadratic N = 4 lowest higher spin multiplet and the large N = 4 linear superconformal
family of the identity operator. The various structure constants (fixed coefficient functions)
appearing in the right hand side of this OPE depend on N and the level k of the bosonic
spin-1 affine Kac-Moody current. For convenience, the above 136 OPEs in the component
approach for generic (N, k) with simplified notations are given.
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1 Introduction
In the large N = 4 holography observed in [1], the duality between matrix extended higher
spin theories on AdS3 space with large N = 4 supersymmetry and the large N = 4 coset the-
ory in two dimensional conformal field theory (CFT) was proposed 1. One of the consistency
checks for this duality is based on the matching of the correlation functions. The simplest
three-point functions consist of two scalar primaries and one higher spin current. Then the
zero mode eigenvalue equations of the higher spin Casimir current in the two dimensional
N = 4 coset model should coincide with the zero mode eigenvalue equations of the higher
spin field in an asymptotic (quantum) symmetry algebra of the higher spin theory on the AdS3
space. Recently, in [6], the zero mode eigenvalue equations (and corresponding three-point
functions) of the bosonic (higher spin) currents of spins s = 1, 2, 3 with two scalars for any
finite N and k (and for large N ’t Hooft limit) were obtained (Recall that the group G of the
N = 4 coset theory is given by G = SU(N + 2) and the level of spin-1 Kac-Moody current is
given by the positive integer k).
What happens for the AdS3 bulk theory? How one can observe the findings [6] on the
eigenvalue equations and three-point functions in two dimensional CFT computations in the
context of the higher spin theory on the AdS3 space? It is known, in the similar bosonic
duality studied in [7, 8], that the three-point functions for the spin-s (s = 2, 3, 4, 5) Casimir
current with two scalars in two dimensional CFT for any finite N and k (and for the large N ’t
Hooft limit) matched with those for the spin-s field in the asymptotic symmetry algebra of the
higher spin theory on the AdS3 space [9]. See also [10]. It was crucial for this consistency check
to have the asymptotic symmetry algebra for any N and k explicitly in order to calculate the
eigenvalue equations of the higher spin-s field in an asymptotic quantum symmetry algebra
of the higher spin theory on the AdS3. In the large N = 4 holography, the corresponding
asymptotic symmetry algebra of the higher spin theory on the AdS3 is not known so far.
Therefore, one should determine the asymptotic symmetry algebra in order to calculate the
three-point functions of the higher spin theory on AdS3 space. Along the line of [8, 9], one
1In the large level limit of the type IIB string theory on AdS3 × S3 × S3 × S1, one of the two three
spheres becomes flat and decompactifies to R3 (and to three torus T3) and then one obtains the type IIB
string theory on AdS3 × S3 × T4. In [2], the better understanding for the string theory in the tensionless
limit was described from the Vasiliev higher spin theory. In particular, they found that the perturbative
Vasiliev theory is a subsector of the tensionless string theory. In [3], the unbroken stringy symmetry algebra
is studied further. The corresponding AdS3×S3×K3 theory on the tensionless point is described in [4]. Very
recently, in [5], using the CFT perturbation theory that gives the nonzero string tension, it is shown that
the symmetry generators of the symmetric orbifold theory of T4 describe the Regge trajectories. The leading
Regge trajectory have lowest mass for a given spin and the higher spin generators are written in terms of
quadratic free fields. The subleading Regge trajectories where the higher spin generators are written in terms
of cubic and higher order free fields are also analyzed.
1
would like to construct the OPE between the lowest 16 higher spin currents for generic N
and k.
One of the main results in [11] was that there exist the complete OPEs, for N = 3 and
arbitrary k, between the 16 higher spin currents (one spin-1 current, four spin-3
2
currents,
six spin-2 currents, four spin-5
2
currents and one spin-2 current) except some singular terms
possessing the composite fields with spins s = 7
2
, 4, 9
2
, 5. We would like to construct the
complete OPEs between the 16 higher spin currents for any N and k. The ultimate goal
for this direction (which will appear in near future) is to calculate the eigenvalue equations
and corresponding three-point functions of the higher spin fields in an asymptotic symmetry
algebra of the higher spin theory on the AdS3.
How one can obtain the general N -behavior form the N = 3 results in [11]? One way to
obtain the N -behavior is to calculate the OPEs from the N -dependent higher spin currents
(written in terms of various multiple product of WZW currents) by hand as done in [9]. In
principle, this is possible to do, but there exist too many (higher spin) currents: 16 higher
spin currents as well as other 16 currents from the large N = 4 superconformal algebra. One
should calculate the 136(= 16 + 15 + · · ·+ 2 + 1) OPEs and rearrange them in terms of the
composite fields from the above (16 + 16) currents and their derivatives. Then one should
use other approach to obtain the N -dependence explicitly in the OPEs between the higher
spin currents. One can also proceed what has been done in [11] for different values of N .
For example, one can increase the value of N like as N = 5, 7, 9, 11, 13, · · ·. With the help of
Thielemans’ package [12], the several N -cases can give us the consistency check in order to
make sure the particular singular term. From the explicit OPEs in [11], some of the OPEs
have very complicated k-dependence in the fractional structure constants and the numerical
values appearing in the power of k will be generalized to N -dependent terms (some power of
N). For the fractional k-dependent coefficient functions, where the power of k is large, one
need to consider more finite N -values (for example, beyond N = 13). Therefore, one cannot
determine the complete OPEs from these several N -cases because there are still undetermined
OPEs for N = 3 and one should repeat the above procedures without knowing the maximum
value for the N .
On the other hands, one uses the power of the N = 4 supersymmetry. One expects
that if one uses this N = 4 supersymmetry, then some of the unknown structures in the
(higher spin) currents or some OPEs between them can be fixed. In other words, the N = 4
supersymmetry is the kind of constraints which preserve behind an extension of large N = 4
linear superconformal algebra one is looking for. One also uses the Jacobi identity between
the (higher spin) currents. It is known that the above WZW construction (that is, the
2
construction of higher spin currents using the WZW currents) satisfies the Jacobi identities
automatically [13]. One can easily see that the previous results for N = 3 [11] satisfy the
Jacobi identities. In the Thielemans’ package [12], one can check the Jacobi identities for any
given OPEs. It is natural to ask whether one can find the complete OPEs for generic N and
k by taking the same OPEs for N = 3 case with the replacement of the structure constants
as undetermined coefficients. Of course, these coefficients reduce to the N = 3 results if one
restricts to have the particular N = 3 case as done in [11]. It will turn out that there exist
consistent solutions for the above coefficients by solving the various Jacobi identities.
The Thielemans package [12] is based on the OPEs in the component approach. If one
uses the Jacobi identities inside of this package, then one should introduce too many unknown
coefficients (which should be determined later). By some experience in dealing with the OPE
package, it is better to solve the Jacobi identities with small number of unknown coefficients.
Fortunately, there exists the other package by Krivonos and Thielemans [14], which is based
on the OPEs in N = 2 superspace. Because any current in N = 2 superspace contains four
component currents, one has the reduced number of unknown coefficients. Therefore, one
uses the Jacobi identities in N = 2 superspace while in order to check the consistency check
in the component approach one can use the Jacobi identities in the component approach (for
fixed structure constants it does not take too much time to check the Jacobi identities). One
can easily go from the component results to the N = 2 superspace results inside of [14] and
vice versa.
How one can determine the complete structures (that is, the possible composite fields up
to the spin-5 where the OPE between the higher spin-3 currents can have the composite fields
with spin-5 at the first-order pole) appearing in the right hand side of above 136 OPEs? As
mentioned before, one can go to the N = 4 superspace (or to the N = 2 superspace) from the
component results in [11]. The N = 4 single OPE between the N = 4 multiplet and itself can
be expanded in terms of Grassmann (or fermionic) coordinates. Then the coordinate difference
for the singular terms is given by the difference for the ordinary coordinate. In order to write
the OPE in N = 4 superspace, one should reexpress this difference for the ordinary coordinate
in terms of the difference for the N = 4 superspace coordinate by subtracting the product
of Grassmann coordinates (and adding the same quantity) from the above difference for the
ordinary coordinate. Then any fractional power of the difference for the ordinary coordinate
can be expanded in terms of the sum of fractional power of the difference for the N = 4
superspace coordinate by using the Taylor expansion with the help of property of Grassmann
coordinates. Then any singular term in the single N = 4 OPE contains the product of
Grassmann coordinates, the fractional power of the difference for the N = 4 superspace
3
coordinate and the ordinary coordinate-dependent pole terms from the OPEs between the
various 16 higher spin currents. After simplifying these complicated singular terms in N = 4
supersymmetric way, one can obtain the results in [11] in terms of a single N = 4 OPE. In
other words, the undetermined parts of the 136 OPEs in [11] are completely fixed.
Now one can go to the N = 2 superspace from these component results and all the
expressions are given for N = 3. Let us replace the structure constants, which have k-
dependence explicitly with the arbitrary coefficients. Then one has the complete OPEs in
N = 2 superspace with undetermined structure constants 2. One uses the Jacobi identities
in order to fix the structure constants. In general, the new N = 2 primary current (which
transforms as a primary current under the N = 2 stress energy tensor) can occur in the
right hand side of the OPEs as the spins of the currents increase. The above 16 higher spin
currents can be represented by four N = 2 multiplets. Similarly the 16 currents of large
N = 4 linear superconformal algebra can be combined into four N = 2 multiplets (where one
them is given by chiral current and antichiral current). Then on can use the Jacobi identities
by choosing one N = 2 current and two N = 2 higher spin currents. One cannot use the
Jacobi identities by taking three N = 2 higher spin currents because if one considers the OPE
between any N = 2 higher spin current and other new N = 2 higher spin current, one does
not know this OPE at this level. Therefore, the three quantities in using the Jacobi identities
are given by one N = 2 current and two N = 2 higher spin currents. One can also consider
the combination of one N = 2 higher spin current and two N = 2 currents or the case with
three N = 2 currents but these will do not produce any nontrivial equations for the unknown
coefficients. They are satisfied trivially.
One worries about whether one can fix all the unknown coefficients completely even though
one does not exhaust all the Jacobi identities. It will turn out that all the structure constants
are determined except one arbitrary unknown coefficient. In other words, all the known
structure constants are expressed in terms of this unknown coefficient. How one can fix this
2So far, the field contents in the right hand side of the OPEs are the same as the ones in [11] written in
N = 2 superspace. For the lowest N = 4 (higher spin) multiplet, the exact relations between the 16 higher
spin currents and the ones in this paper (or the ones in [23]) are known explicitly. For the next lowest N = 4
higher spin multiplet, they will depend on (N, k) in complicated way. For example, the higher spin-2 current
living in the next lowest higher spin current denoted by P(2)(z) in [11] contains Φ
(2)
0 (z) (or equivalently
V
(2)
0 (z)) as well as many extra terms with (N, k)-dependent fractional coefficient functions. The merit of
Jacobi identity is that one does not have to determine the exact relations between the next lowest higher spin
currents and the ones in this paper. We simply introduce the unknown coefficient functions in front of the
possible composite fields. They will be fixed by using the Jacobi identity. On the other hands, it will turn
out that if one obtains the complete OPEs between the higher spin-1 current and the 16 higher spin current
in the SO(4) manifest basis for generic (N, k), then all the remaining structure constants are automatically
determined via N = 4 supersymmetry.
4
unknown quantity? One way to determine this quantity is that one should consider the other
four N = 2 higher spin currents in principle, but this is not so useful. This leads to another
new problem because one should consider the OPE between the previous N = 4 higher spin
multiplet of super spin 1 and the new N = 4 higher spin multiplet of super spin 2. Or one
can find the above unknown coefficient by looking at the particular OPE as one varies the
N -values. Eventually one can determine the final unknown coefficient by using this analysis.
In the component approach, the OPE between the higher spin-1 current and the higher spin-3
current for several N -values provides the (N, k) dependence of the above unknown coefficient.
In section 2, the review for the largeN = 4 linear superconformal algebra is described. The
16 currents are expanded in an expansion of the Grassmann coordinates in N = 4 superspace.
The single OPE between the 16 currents in N = 4 superspace is given. The various OPEs
between the 16 currents in the component approach are described. The different basis for
the same large N = 4 linear superconformal algebra is provided. The coset realization for
the large N = 4 linear superconformal algebra is given by identifying the two levels of the
the large N = 4 linear superconformal algebra with two parameters appearing in the N = 4
coset theory.
In section 3, the 16 higher spin-s currents are introduced in N = 4 superspace. The
definition for the N = 4 primary current in N = 4 superspace is described. The component
results by projection into this definition can be obtained. One can also present the above 16
higher spin-s currents in the primary basis. In other words, they are primary currents under
the stress energy tensor. The other component results, where the SU(2)× SU(2) symmetry
is manifest, are described. In this basis, the higher spin-(s + 2) current, which is the last
component of this N = 4 multiplet (and its spin is maximum inside of this multiplet), is not
a primary current under the stress energy tensor. The precise simple relations between the
above lowest 16 higher spin currents with the ones in [11] are given explicitly.
In section 4, the description given in section 2 in N = 2 superspace is reviewed [15, 16]
after introducing the N = 2 superspace. One can represent the above 16 currents in terms of
four N = 2 multiplets (where one of them is given by one chiral current and one antichiral
current). Also one can rewrite the single N = 4 stress energy tensor introduced in section 2
in terms of four N = 2 multiplets by expanding two Grassmann coordinates.
In section 5, the description of section 3 is described in N = 2 superspace. The N = 4
primary current condition introduced in section 3 is rewritten in N = 2 superspace. The four
N = 2 multiplets of spins s, (s+ 1
2
), (s+ 1
2
), (s+1) are located at the particular components of
above N = 4 multiplet in an expansion of two Grassmann coordinates. The precise relations
between the four N = 2 multiplets and its 16 component currents are described.
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In section 6, based on the previous results for N = 3 in [11], one can go on to the N = 4
superspace. By introducing the arbitrary coefficients in the ten N = 2 OPEs, one would like
to solve the various Jacobi identities in order to determine the above unknown coefficients
which depend on (N, k). The final ten OPEs in N = 2 superspace are given. The fusion rules
are described.
In section 7, one can go to the component approach from the N = 2 results in section 6.
From the precise relations found in section 6, one obtains the final N = 4 OPE for generic N
and k. The fusion rule is given.
In section 8, the summary of this paper is given and the possible future works are presented.
In Appendices A-J , the detailed computations in sections 2-7 are presented.
If you are interested in the construction of N = 2 superspace description, the main text
and Appendix G are useful. For the component approach, the main text and Appendix H
are crucial. If you are interested in the N = 4 superspace description, go to the main text
and Appendix I.
The packages in [12, 14] are used in this paper 3.
2 The OPEs between the 16 currents in N = 4 super-
space: Review
In this section, one describes the 16 currents of the large N = 4 linear superconformal algebra
in N = 4 superspace, where SO(4) symmetry is manifest. Then the corresponding large
N = 4 linear superconformal algebra, which consists of 13 nontrivial OPEs in the component
approach (in Appendix A), can be written in terms of a single N = 4 (super) OPE. Other
description in other basis, where the SU(2)× SU(2) symmetry is manifest, is reviewed also.
Finally the realization for large N = 4 linear superconformal algebra is also reviewed.
2.1 The SO(4)-singlet N = 4 stress energy tensor of super spin 0
The coordinates ofN = 4 (extended) superspace can be described as (Z,Z) where Z = (z, θi),
Z = (z¯, θ¯i) and i = 1, 2, 3, 4 and the index i is the SO(4)-vector index. The left covariant
spinor derivative is given by Di = θi ∂
∂z
+ ∂
∂θi
and satisfies the following nontrivial anticom-
mutators {Di, Dj} = 2δij ∂
∂z
. Here the Kronecker delta δij is the rank 2 SO(4) symmetric
3One describes the 16 currents of the large N = 4 linear superconformal algebra as “the 16 currents”
simply and the 16 lowest higher spin currents of the N = 4 multiplet as “16 higher spin currents”. Sometimes
one ignores the “super” appearing in the super current, super field or super OPE because it occurs many
times in this paper.
6
invariant tensor. Then the N = 4 stress energy tensor can be described as follows [17] (or
[18], where the N = 1 and N = 2 superspace descriptions are given):
J(4)(Z) = −∆(z) + iθjΓj(z)− iθ4−jkT jk(z)− θ4−j(Gj − 2αi∂Γj)(z) + θ4−0(2L− 2α∂2∆)(z)
= −∆(z) + i θ1 Γ1(z) + i θ2 Γ2(z) + i θ3 Γ3(z) + i θ4 Γ4(z)
− i θ1 θ2 T 34(z) + i θ1 θ3 T 24(z)− i θ1 θ4 T 23(z)− i θ2 θ3 T 14(z) + i θ2 θ4 T 13(z)
− i θ3 θ4 T 12(z)− θ2 θ4 θ3 (G1 − 2α i ∂Γ1)(z)− θ1 θ3 θ4 (G2 − 2α i ∂Γ2)(z)
− θ1 θ4 θ2 (G3 − 2α i ∂Γ3)(z)− θ1 θ2 θ3 (G4 − 2α i ∂Γ4)(z)
+ θ1 θ2 θ3 θ4 (2L− 2α ∂2∆)(z). (2.1)
In the first line of (2.1), the summation over repeated indices (which implies that the N = 4
stress energy tensor J(4)(Z) is SO(4)-singlet) is taken 4. The simplified notation (in the
multiple product) θ4−0 is used for θ1 θ2 θ3 θ4. The complement 4 − i is defined such that
θ4 = θ4−i θi. In the second line of (2.1), the complete 16 currents for the N = 4 stress energy
tensor are described in an expansion of Grassmann coordinates completely. The quintic- and
higher-order terms in θi vanish due to the property of θi. The 16 currents are given by a single
spin-0 current ∆(z), four spin-1
2
currents Γi(z) transforming as a vector representation under
the SO(4), six spin-1 currents T ij(z) transforming as an adjoint representation under the
SO(4), four spin-3
2
currents Gi(z) (transforming as a vector representation under the SO(4))
and the spin-2 current L(z). In particular, the spin-0 and spin-2 currents are SO(4)-singlets.
The spin of θi is given by −1
2
(and the covariant spinor derivative Di has spin 1
2
) and therefore
the N = 4 (super) spin of the stress energy tensor J(4)(Z) is equal to zero. Each term in (2.1)
has spin-0 value.
In the cubic- and quartic-terms in the θi, there exist α-dependent terms, where the pa-
rameter is introduced in [17] as follows:
α =
1
2
(k+ − k−)
(k+ + k−)
. (2.2)
The self-dual and anti self-dual combinations of the spin-1 current T ij(z) have the level k+ and
k−, respectively. That is, two commuting SU(2) Kac-Moody algebras have their levels k±.
4 In this notation the superscript (4) is nothing to do with the spin. It stands for the number of super-
symmetry. Later one introduces the N = 4 (higher spin) multiplet Φ(s)(Z) of super spin s. Then it is more
appropriate to write the N = 4 stress energy tensor J(4)(Z) as Φ(0)(Z), but one follows the original notation
in [17]. One uses the boldface notation for the N = 4 or N = 2 multiplet in order to emphasize the fact
that the corresponding multiplet has many component currents. For the N = 4 multiplet, the 16 independent
component currents arise while for the N = 2 multiplet, the four independent components arise (if they are
unconstrained currents). Sometimes the right hand side of the given OPE contains too many multiplets and
then we ignore the boldface notation for simplicity. See also section 7.
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The parameter α in (2.2) reflects the asymmetry between the occurrences of these two SU(2)
Kac-Moody subalgebras in the (anti)commutators involving odd currents. More precisely,
in Appendix A, the α-dependence appears in the OPEs between the spin-3
2
currents and in
the OPEs between the spin-3
2
currents and the spin-1 currents. For α = ±1
2
(or k± → ∞),
one of the SU(2) subalgebras with the currents Γi(z) and ∆(z) decouple and the above large
N = 4 linear superconformal algebra is reduced to the SU(2)-extended N = 4 superconformal
algebra in [19].
Furthermore, the central charge appearing in the OPE between the bosonic stress energy
tensor L(z) is given by [17]
c =
6k+k−
(k+ + k−)
. (2.3)
When k+ = k− (that is, α = 0), this central charge is the positive multiple of 3 and can be
realized by one real scalar and four Majorana fermions [20]. Note that there is no twisted
anomaly, where the spin-0 current ∆(w) transforms as a primary field under the stress energy
tensor L(z). Later one sees the realization of the N = 4 stress energy tensor in the N = 4
coset theory and the above two parameters are given by two parameters (k+1) and (N +1).
Accordingly, the central charge can be characterized by k and N .
2.2 The OPE of N = 4 stress energy tensor
The N = 4 super OPE between the N = 4 stress energy tensor and itself can be summarized
by [17]
J(4)(Z1)J
(4)(Z2) =
θ412
z212
1
2
(k+ − k−) + θ
4−i
12
z12
DiJ(4)(Z2) +
θ412
z12
2 ∂J(4)(Z2)
− 1
2
(k+ + k−) log(z12) + · · · , (2.4)
where the summation over the repeated indices is assumed (the OPE between the SO(4)-
singlet current and itself) and the fermionic coordinate difference for given index i is defined
as θi12 = θ
i
1 − θi2, and the bosonic coordinate difference is given by z12 = z1 − z2 − θi1θi2. By
introducing the spin-1
2
field in J i(Z) ≡ DiJ(4)(Z), the OPE J i(Z1) J j(Z2) from (2.4) does
not contain the log(z12)-term and then the nonlocal operator associated with the central term
disappears [17, 21, 22] 5. Note that there is no J(4)(Z2)-term in the right hand side of (2.4).
5 Recall that the super spin of N = 4 stress energy tensor is zero and the OPE between the spin-0 current,
∆(z1)∆(z2), has a term log(z1−z2). One can see this feature from (2.4) by taking θi = 0 both sides. Then the
left hand side is given by the OPE ∆(z1)∆(z2) while the right hand side is given by − 12 (k++k−) log(z1−z2).
The associated OPE is in the last equation of Appendix A.1, where one introduces U(z) ≡ −∂∆(z).
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On the other hand, for less supersymmetric theory with N ≤ 3, the corresponding stress
energy tensor-term occurs in the right hand side of the OPE from
θN
12
z2
12
(4−N )J(N )(Z2). Also
the explicit component results (which will be described in next subsection) will be given in
Appendix A.
2.3 The OPEs of N = 4 stress energy tensor in component ap-
proach
Now the N = 4 stress energy tensor is given by (2.1) and its N = 4 OPE is given by (2.4).
Then it is straightforward to reexpress (2.4) in component approach by substituting (2.1) into
(2.4). In Appendix A, the SO(4)-extended linear superconformal algebra [17] is presented.
Let us read off the OPE Γ1(z1) T
12(z2) related to the 11-th equation of Appendix (A.1) from
(2.4). Let us multiply the differential operator D11D
3
2 D
4
2 in the left hand side of (2.4). Then
one obtains the OPE D11 J
(4)(Z1)D
3
2D
4
2 J
(4)(Z2), where the (bosonic) operator D
3
2 D
4
2 can
pass the (bosonic) current J(4)(Z1) because the differential operator with respect to the super
coordinate Z2 commute with the current J
(4)(Z1), which depends on the super coordinate Z1
only. Now one takes θi1 = θ
i
2 = 0 and then one has the component OPE −Γ1(z1) T 12(z2) from
the left hand side 6. Then one identifies the above result with the 11-th equation of Appendix
(A.1) by using the property in the OPE [13]. In this way, one can check that the N = 4 OPE
in (2.4) is equivalent to the component results in Appendix (A.1) by acting the differential
operators Di1 and D
j
2 on (2.4) and putting θ
i
1 = θ
i
2 = 0.
On the other hand, one can check the N = 4 OPE from its component results by using
the following identity which connects the structure of the n-th order pole in the bosonic
coordinate with those (plus other poles) in the N = 4 superspace coordinate
1
(z1 − z2)n =
1
zn12
− n θ
i
1θ
i
2
zn+112
+
1
2!
n(n+ 1)
θi1θ
i
2θ
j
1θ
j
2
zn+212
− 1
3!
n(n+ 1)(n+ 2)
θi1θ
i
2θ
j
1θ
j
2θ
k
1θ
k
2
zn+312
+
1
4!
n(n + 1)(n+ 2)(n+ 3)
θi1θ
i
2θ
j
1θ
j
2θ
k
1θ
k
2θ
l
1θ
l
2
zn+412
, z12 ≡ z1 − z2 − θi1θi2.(2.5)
The next higher order terms in (2.5) contain the expression (θi1θ
i
2)
5 and this is identically zero
due to the property of the fermionic coordinates. The positive integer n can be n = 1, 2, 3, 4
for the 16 currents of large N = 4 linear superconformal algebra because the highest spin
6 On the other hand, the cubic terms in θi can arise from the second term of (2.4). The nontrivial terms
occur from the particular term of θ312 θ
4
12 θ
1
12. It is easy to see that the above differential operator D
1
1 D
3
2D
4
2
acting on this leads to −1. Finally, one obtains the OPE Γ1(z1)T 12(z2) = 1(z1−z2) iΓ2(w) + · · ·, where z12 is
reduced to (z1 − z2) after putting the condition θi1 = θi2 = 0. Note that the D22 J(4)(Z2) term reduces to the
expression iΓ2(z2).
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among them is given by two and the highest singular term is the fourth-order pole in the
OPE 7.
2.4 The N = 4 stress energy tensor in other basis
It is useful to write (2.1) in the basis of [23], where the spin-1 currents are represented in
SU(2)× SU(2) symmetric way rather than in SO(4) symmetric way. Then one expects that
the previous SO(4) adjoint six spin-1 currents T ij(z) can be written in terms of two SU(2)
adjoints. Let us describe the final result and then explain some important aspects
J
(4)
bcg(Z) = −∆(z)− θ1Q1(z) + θ2Q2(z) + θ3Q3(z) + θ4Q4(z) + θ12 (−A+3 + A−3)(z)
+ θ13(A+2 − A−2)(z)− θ14(A+1 + A−1)(z) + θ23(A+1 − A−1)(z) + θ24(A+2 + A−2)(z)
+ θ34 (A+3 + A−3)(z)− θ243 (G1bcg + 2α∂Q1)(z) + θ134 (G2bcg + 2α∂Q2)(z) (2.6)
+ θ142 (G3bcg + 2α ∂Q
3)(z) + θ123 (G4bcg + 2α ∂Q
4)(z) + θ1234 (2L+ 2α ∂U)(z),
where U(z) = −∂∆(z). Let us consider the spin-1
2
currents. In Appendix (A.1), the OPE
Γi(z) Γj(w) contains the positive sign in the right hand side. In Appendix (B.1), where the
SU(2)× SU(2) subalgebra is manifest, the corresponding OPE appearing in the second line
from the below has a negative sign. This implies that the spin-1
2
current Qa(z) in [24] is given
by ±i times the spin-1
2
current Γi(z) in previous subsection. Furthermore the OPE U(z)Gi(w)
in Appendix (A.1) has a second-order pole with the term −iΓi(w) and in the corresponding
OPE of Appendix B there is no −i factor. If the spin-3
2
current remains the same (the spin-1
current U(z) is common), then the corresponding spin-1
2
currents have an extra −i, but this
is not the case. The reason is as follows. In the OPE of Gi(z) Γj(w) with j = i of Appendix
A, there exists a term i U(w) in the right hand side. On the other hand, the corresponding
OPE of Appendix B does not have the complex number i.
Therefore, the product of Γi(z) and Gi(z) should contain the extra −i. This implies
that some of the spin-3
2
current change with minus sign. Once the spin-1
2
currents are fixed,
then the spin-3
2
currents are also determined completely from this property. There are still
other constraints in Appendix A. So one can proceed by assuming that the spin-1
2
currents
Qa(z) can be written as ±i times the the spin-1
2
currents Γi(z) and then use other nontrivial
7 Let us consider the OPE Γ1(z1)T
12(z2). Then the corresponding term in the left hand side of (2.4) is
given by i θ11 Γ
1(z1) (−i) θ32 θ42 T 12(z2). This becomes θ11 θ32 θ42 Γ1(z1)T 12(z2) (there is no sign change). Now
one can use the component result between the spin- 12 current and spin-1 current in Appendix A. Then the
above expression leads to the singular term θ11 θ
3
2 θ
4
2
1
(z1−z2)
iΓ2(w) + · · ·. By using the relation (2.5), one
has the nontrivial singular term
θ1
1
θ3
2
θ4
2
z12
iΓ2(z2), which can be written as
θ3
12
θ4
12
θ1
12
z12
D2 J(4)(Z2) by considering
other nontrivial terms also. In this way, one can check that all the component results in Appendix A can be
rewritten in terms of a single OPE (2.4) in N = 4 superspace.
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relations. It turns out that as in (2.6), the first component of the spin-1
2
current has an extra−i
(Q1(z) = −iΓ1(z)) and the remaining ones have the extra i (Qj(z) = iΓj(z) where j = 2, 3, 4).
Furthermore, the first component of the spin-3
2
current remains unchanged (G1bcg(z) = G
1(z))
while the others change with minus sign (Gibcg(z) = −Gi(z) where i = 2, 3, 4) as in (2.6).
What about the spin-1 currents? For example, let us focus on the OPE G1(z) Γ4(w) in
Appendix A, which has a first-order pole, −T 23(w). The corresponding OPE from Appendix
B is given by the expression G1(z) (−i)Q4(w), which contains the first-order pole (−i) ×
2(−1
2
A+1− 1
2
A−1)(w) from Appendix B by substituting the values of α tensor explicitly. Then
one concludes that the spin-1 current T 23(z) is equal to the expression −i(A+1 +A−1)(z). In
this way one can determine the precise relations, as in (2.6), between the spin-1 currents with
SO(4)-indices and those with SU(2)× SU(2)-indices as follows:
T 12(z) = i(A+3 + A−3)(z), T 13(z) = −i(A+2 + A−2)(z),
T 14(z) = i(A+1 − A−1)(z), T 23(z) = −i(A+1 + A−1)(z),
T 24(z) = −i(A+2 − A−2)(z), T 34(z) = −i(A+3 − A−3)(z). (2.7)
Of course, with (2.7), one can also write down the spin-1 currents A±i(z) in terms of the
spin-1 currents T ij(z). One also identifies the spin-2 current L(z) both sides. Therefore, the
two Appendices A and B are equivalent to each other via the explicit current identifications
described above.
2.5 The realization of N = 4 stress energy tensor in the N = 4 coset
theory
It is known that the above 16 currents of large N = 4 linear superconformal algebra can be
realized by the spin-1
2
and the spin-1 currents of the N = 4 coset SU(N+2)
SU(N)
theory [25, 6]. The
two parameters are related to the two quantities in the N = 4 coset theory as follows [26]:
k+ = (k + 1), k− = (N + 1). (2.8)
Here the level k appears in the central term k gab of the OPE between the spin-1 currents
V a(z1) V
b(z2), where the indices a, b · · · , are the adjoint indices of the group G = SU(N +2).
The metric, structure constants and almost complex structures in the 16 currents occur in their
coefficient functions in the multiple product of spin-1
2
and spin-1 currents. Furthermore, it is
natural to ask whether there exist the N = 4 affine Kac-Moody current Qa(Z) of superspin
1
2
and corresponding Sugawara construction for the N = 4 stress energy tensor J(4)(Z). It
would be interesting to study this direction in detail. The point is how one can generalize the
known N = 2 superspace description with constraints in the N = 4 superspace.
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3 The OPEs between the 16 currents and the 16 higher
spin currents in N = 4 superspace
In this section, one describes the N = 4 (super) primary current, in SO(4) symmetric way,
under the N = 4 stress energy tensor explained in previous section. Although this 16 higher
spin currents, in general, transform as a nontrivial representation under the group SO(4), the
only SO(4)-singlet 16 higher spin currents are described. Furthermore, the super spin is, in
general, given by the positive integer s, but its lowest value s = 1 will be considered later
when the OPEs between them are calculated for generic N and k. The OPEs between the 16
currents and the 16 higher spin currents in component approach are also given. Other basis,
where the SU(2) × SU(2) symmetry is manifest, is compared (the higher spin-3 current is
not a primary current under the stress energy tensor) and one also gives the precise relations
with the ones in [11].
3.1 The SO(4)-singlet N = 4 multiplet of superspin s
For general superspin s, one can write down the N = 4 (higher spin) multiplet as follows 8:
Φ(s)(Z) = Φ
(s)
0 (z) + θ
i Φ
(s),i
1
2
(z) + θ4−ij Φ
(s),ij
1 (z) + θ
4−i Φ
(s),i
3
2
(z) + θ4−0 Φ
(s)
2 (z)
= Φ
(s)
0 (z) + θ
1Φ
(s),1
1
2
(z) + θ2Φ
(s),2
1
2
(z) + θ3Φ
(s),3
1
2
(z) + θ4Φ
(s),4
1
2
(z) + θ12Φ
(s),34
1 (z)
+ θ13Φ
(s),42
1 (z) + θ
14Φ
(s),23
1 (z) + θ
23Φ
(s),14
1 (z) + θ
24Φ
(s),31
1 (z) + θ
34Φ
(s),12
1 (z)
+ θ324 Φ
(s),1
3
2
(z) + θ134 Φ
(s),2
3
2
(z) + θ142 Φ
(s),3
3
2
(z) + θ123 Φ
(s),4
3
2
(z) + θ1234 Φ
(s)
2 (z),(3.1)
where one introduces θij ≡ θi θj , θijk ≡ θi θj θk and θ1234 ≡ θ1 θ2 θ3 θ4. In component, there are
a single higher spin-s current Φ
(s)
0 (z), four higher spin-(s+
1
2
) currents Φ
(s),i
1
2
(z) transforming as
a vector representation under the SO(4), six higher spin-(s+1) currents Φ
(s),ij
1 (z) transforming
as an adjoint representation under the SO(4), four higher spin-(s + 3
2
) currents Φ
(s),i
3
2
(z) and
the higher spin-(s+2) current Φ
(s)
2 (z). The higher spin-s and the higher spin-(s+2) currents
are SO(4) singlets. One can easily see that the subscript (0, 1
2
, 1, 3
2
, 2) in the component
currents stands for the number of Grassmann coordinates in theN = 4 superspace description.
Depending on the super spin s, the above N = 4 (higher spin) multiplet is a bosonic higher
spin current for integer spin s or a fermionic higher spin current for half integer spin s. In
general, the N = 4 (higher spin) multiplet has nontrivial SO(4) representation [17].
8In the notation of [5], this corresponds to R(s)(1,1)(Z), where the representation (1,1) stands for the
singlet under the SU(2)× SU(2). In our case, there is no SO(4) index in the N = 4 (higher spin) multiplet
Φ
(s)(Z).
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3.2 The N = 4 primary condition
Because the superspin of J(4)(Z1) is zero, the right hand side of the OPE J
(4)(Z1)Φ
(s)(Z2)
has a superspin s. The pole structure of the linear term in Φ(s)(Z2) in the right hand side
should have the spin-0 without any SO(4) indices. This implies that the structure should
be
θ4
12
z2
12
, where the spin of 1
z12
is equal to 1 and the spin of θ12 is equal to −12 . The ordinary
derivative term can occur at the singular term
θ4
12
z12
. Furthermore the spinor derivative terms
(descendant terms) with triple product of θ12 arise. Finally, one obtains the following N = 4
primary condition for the 16 higher spin currents in N = 4 superspace [17]
J(4)(Z1)Φ
(s)(Z2) =
θ412
z212
2sΦ(s)(Z2) +
θ4−i12
z12
DiΦ(s)(Z2) +
θ412
z12
2 ∂Φ(s)(Z2) + · · · , (3.2)
where θ412 = θ
1
12 θ
2
12 θ
3
12 θ
4
12. One can understand the numerical factor 2 in the first and the
last terms of (3.2) by taking D11 D
2
1 D
3
1D
4
1 on both sides and putting θ
i
1 = 0 = θ
i
2. Then the
left hand side is given by the OPE 2L(z1) Φ
(s)
0 (z2) and the right hand side is given by the
expression 1
(z1−z2)2
2sΦ
(s)
0 (z2)+
1
(z1−z2)
2 ∂Φ
(s)
0 (z2)+ · · ·. Therefore, by cancelling out the factor
2 in this OPE, one obtains the usual primary condition for the higher spin current Φ
(s)
0 (z2)
9.
What happens for the coefficient of the second term in (3.2)? In this case, one can apply
the differential operator D11 D
2
1 D
3
1 D
4
1D
1
2 with the condition θ
i
1 = 0 = θ
i
2 to both sides of (3.2).
After this action, the left hand side is given by the OPE 2L(z1) Φ
(s),1
1
2
(z2), where one also uses
the fact that the OPE U(z1) Φ
(s),1
1
2
(z2) does not have any singular terms. Also one assumes
that the super spin s is an integer 10.
The other cases for the remaining higher spin-(s + 1
2
) currents can be analyzed similarly.
Let us emphasize that for the nonsinglet SO(4) representation for the N = 4 higher spin
multiplet, there exist the nontrivial extra terms in the above OPE [17]. In particular, the
θ
4−ij
12
z12
-term contracted with the SO(4) representation T ij (which is not a spin-1 current) occurs.
9 One used the fact that there are no singular terms in the OPE of U(z1)Φ
(s)
0 (z2) by taking θ
i
1 = 0 = θ
i
2
on both sides of (3.2). For the s = 1, this is true because the lowest higher spin-1 current commutes with the
spin-1 current U(z1) (and four spin-
1
2 currents): the so-called Goddard-Schwimmer mechanism [27]. For the
arbitrary s, the description of [23] implies that this is also true. In this calculation, one can easily see that
there is no contribution from the second term of (3.2) because the action of D11 D
2
1D
3
1D
4
1 on this second term,
with the condition θi1 = 0 = θ
i
2, vanishes.
10 On the other hand, the right hand side from the first term in (3.2) is given by 1(z1−z2)2 2sΦ
(s),1
1
2
(z2).
The second term gives the singular term 1(z1−z2)2 Φ
(s),1
1
2
(z2), where the identity D
1
2
1
z12
= − θ112
z2
12
is used. The
third term gives 1(z1−z2) 2 ∂Φ
(s),1
1
2
(z2). Combining all the contributions, one obtains the following expression
L(z1)Φ
(s),1
1
2
(z2) =
1
(z1−z2)2
(s+ 12 )Φ
(s),1
1
2
(z2)+
1
(z1−z2)
∂Φ
(s),1
1
2
(z2)+ · · ·, which will appear in Appendix C. The
coefficient of the second term of (3.2) is fixed by the 12 of the second-order pole for the primary condition.
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Furthermore, one of extra indices in T ij is contracted with the index of N = 4 (higher spin)
multiplet. See also [21, 22].
3.3 The N = 4 primary condition in the component approach
From (3.2), one can read off its component expressions. For example, let us consider the
OPE G1(z1) Φ
(s),12
1 (z2). Then one should multiply the differential operator D
2
1 D
3
1D
4
1 D
3
2 D
4
2
on both sides of (3.2). At the final stage, one puts the condition θi1 = θ
i
2 = 0. Then the
left hand side of the OPE is given by (G1 − 2α i ∂Γ1)(z1) Φ(s),121 (z2) while the right hand side
is given by the contribution from the second term of (3.2). That is, the action of D21 D
3
1 D
4
1
into
θ234
12
z12
gives the singular term 1
z12
and the factor D32D
4
2 D
1
2Φ
(s)(Z2) provides the expression
−Φ(s),23
2
(z2) after the projection of θ
i
1 = 0 = θ
i
2. Combining all the factors leads to the final
expression − 1
(z1−z2)
Φ
(s),2
3
2
(z2) + · · ·. In order to see the contribution from the left hand side
in the above, one should consider the OPE Γ1(z1) Φ
(s),12
1 (z2)
11. Therefore, one obtains the
following OPE G1(z1) Φ
(s),12
1 (z2) as − 1(z1−z2)2 2αΦ
(s),2
1
2
(z2)− 1(z1−z2) Φ
(s),2
3
2
(z2) + · · ·, which can
be seen from Appendix C. In this way, one can obtain all the component results in Appendix
C.
3.4 The N = 4 multiplet where all the component currents are
primary under the bosonic stress energy tensor
According to the OPEs in Appendix C, the higher spin currents Φ
(s)
0 (w), Φ
(s),i
1
2
(w) and
Φ
(s),ij
1 (w) of spins s, (s+
1
2
) and (s+1) respectively are primary fields under the stress energy
tensor L(z). However, the higher spin currents Φ
(s),i
3
2
(w) and Φ
(s)
2 (w) are not primary fields.
One can make them be primary ones by introducing other composite or derivative term as
follows:
Φ(s)(Z) = Φ
(s)
0 (z) + θ
i Φ
(s),i
1
2
(z) + θ4−ij Φ
(s),ij
1 (z) + θ
4−i
[
Φ˜
(s),i
3
2
(z) +
2
(2s+ 1)
α ∂Φ
(s),i
1
2
(z)
]
+ θ4−0
[
Φ˜
(s)
2 (z) + p1 ∂
2Φ
(s)
0 (z) + p2 LΦ
(s)
0 (z)
]
, (3.3)
11 Again, let us multiply D11D
3
2D
4
2 on both sides of (3.2). Then one obtains that the left hand side is
given by the OPE −iΓ1(z1)Φ(s),121 (z2) after projection. The nontrivial contribution from the right hand side
can be written as − 1(z1−z2) Φ
(s),2
1
2
(z2) + · · ·. One concludes that the corresponding OPE can be written as
Γ1(z1)Φ
(s),12
1 (z2) = − 1(z1−z2) iΦ
(s),2
1
2
(z2) + · · ·, which can be seen from Appendix C. Furthermore, one has
∂Γ1(z1)Φ
(s),12
1 (z2) =
1
(z1−z2)2
iΦ
(s),2
1
2
(z2) + · · ·.
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where the coefficients depend on the spin s, N and k
p1 =
2(k −N)(3 + 3k + 3N + 3kN + 26s+ 13k s+ 13N s)
(2 + k +N)(3 + 3k + 3N + 3k N − 4s+ k s +N s+ 6kN s+ 16s2 + 8k s2 + 8N s2) ,
p2 = − 12 (k −N) s (1 + s)
(3 + 3k + 3N + 3k N − 4s+ k s+N s+ 6kN s+ 16s2 + 8k s2 + 8N s2) , (3.4)
For N = k, these coefficients are vanishing. It is straightforward to obtain these two coeffi-
cients explicitly by requiring that Φ˜
(s)
2 (w) ≡ Φ(s)2 (w)− p1 ∂2Φ(s)0 (w)− p2 LΦ(s)0 (w) with (3.4)
transform as a primary current under the stress energy tensor L(z) via Appendix C. For
s = 1, this observation was found in [11].
3.5 The N = 4 multiplet in other basis
As in previous section, one can also compare the expression (3.1) with the corresponding
quantity in [23] by following the procedure for the 16 currents previously. Let us write down
the answer as follows:
V(s)(Z) = i V
(s)
0 (z)− i θ1 V (s),11
2
(z) + i θ2 V
(s),2
1
2
(z) + i θ3 V
(s),3
1
2
(z) + i θ4 V
(s),4
1
2
(z)
+ θ12
i
2
(V
(s),+3
1 + V
(s),−3
1 )(z)− θ13
i
2
(V
(s),+2
1 + V
(s),−2
1 )(z) + θ
14 i
2
(V
(s),+1
1 − V (s),−11 )(z)
+ θ23
i
2
(−V (s),+11 − V (s),−11 )(z)− θ24
i
2
(V
(s),+2
1 − V (s),−21 )(z) + θ34
i
2
(−V (s),+31 + V (s)−31 )(z)
+ θ243
i
2
[
V
(s),1
3
2
− 4α
(2s+ 1)
∂V
(s),1
1
2
]
(z)− θ134 i
2
[
V
(s),2
3
2
− 4α
(2s+ 1)
∂V
(s),2
1
2
]
(z)
− θ142 i
2
[
V
(s),3
3
2
− 4α
(2s+ 1)
∂V
(s),3
1
2
]
− θ123 i
2
[
V
(s),4
3
2
− 4α
(2s+ 1)
∂V
(s),4
1
2
]
(z)
− θ1234 i
2
[
V
(s)
2 −
4α
(2s+ 1)
∂2V
(s)
0
]
(z). (3.5)
Let us consider the lowest higher spin-1 current. In [23], the normalization for the OPE
V
(s)
0 (z) V
(s)
0 (w) for s = 1 has an extra minus sign while in our case there is a positive sign.
Therefore, one introduces the complex number i as in (3.5). Now move on the next higher
spin-(s + 1
2
) current. Let us consider the OPE Gi(z) Φ
(s)
0 (w) in Appendix C. For the index
i = 1, then the spin-3
2
current G1(z) is the same as the one in [23]. In other words, one obtained
G1bcg(z) = G
1(z) before. By substituting Φ
(s)
0 (w) as i V
(s)
0 (w), the left hand side is given by i
times the OPE G1bcg(z) V
(s)
0 (w), which is equal to the expression −Φ(s),11
2
(w) from Appendix C.
This implies that the expression iΦ
(s),1
1
2
(w) is equal to the expression V
(s),1
1
2
(w) from Appendix
D. Therefore, one concludes that the higher spin current Φ
(s),1
1
2
(w) = −i V (s),11
2
(w) as in (3.5).
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For the indices i = 2, 3, 4, the corresponding spin-3
2
currents have an extra minus sign (that
is, Gibcg(z) = −Gi(z)) and this reflects the signs for the higher spin-(s+ 12) currents with these
indices as in (3.5).
Let us consider the next higher spin-(s+1) currents. Let us look at the OPE Gi(z) Φ
(s),j
1
2
(w)
with indices (i, j) = (1, 2), which contains the first-order pole Φ
(s),34
1 (w). Then the left hand
side corresponds to the OPE G1bcg(z) (i)V
(s),2
1
2
(w). According to Appendix D, the corre-
sponding OPE is given by the third OPE. The first-order pole is given by the expression
i(α+,i12 V
(s),+i
1 + α
−,i
12 V
(s),−i
1 )(w) =
i
2
(V
(s),+3
1 + V
(s),−3
1 )(w). This is exactly the one given in
(3.5). Then one arrives at the following results for the higher spin-(s+1) currents as follows:
Φ
(s),14
1 (z) = −
i
2
(
V
(s),+1
1 + V
(s),−1
1
)
(z), Φ
(s),23
1 (z) =
i
2
(
V
(s),+1
1 − V (s),−11
)
(z),
Φ
(s),42
1 (z) = −
i
2
(
V
(s),+2
1 + V
(s),−2
1
)
(z), Φ
(s),31
1 (z) = −
i
2
(
V
(s),+2
1 − V (s),−21
)
(z),
Φ
(s),34
1 (z) =
i
2
(
V
(s),+3
1 + V
(s),−3
1
)
(z), Φ
(s),12
1 (z) = −
i
2
(
V
(s),+3
1 − V (s),−31
)
(z). (3.6)
Let us continue to describe the next higher spin-(s+ 3
2
) currents by starting from the OPE
G1(z) Φ
(s),12
1 (w) in Appendix C. The first-order pole gives −Φ(s),23
2
(w). From the relation (3.6),
one can calculate the OPE (− i
2
)G1bcg(z) (V
(s),+3
1 − V (s),−31 )(w) using the results of Appendix
D. It turns out that the first-order pole is given by the expression i
2
(V
(s),2
3
2
− 4α
(2s+1)
∂V
(s),2
1
2
),
where the α±,iab are substituted. By considering the appropriate coefficients, one arrives at the
final expression located at the θ134-term in (3.5). The similar analysis for other type of higher
spin-(s + 3
2
) currents can be done 12.
3.6 The explicit relations between the higher spin currents in dif-
ferent basis
Starting from the following higher spin-1 current
V
(1)
0 (z) = −i T (1)(z) = −iΦ(1)0 (z), (3.7)
where the relations (3.1) and (3.5) are used, one can write down the higher spin-3
2
currents
as follows:
V
(1),1
1
2
(z) = i
(
−i G2 +
√
2T
( 3
2
)
+ +
√
2 T
( 3
2
)
−
)
(z) = iΦ
(1),1
1
2
(z),
12Let us describe the final higher spin-(s+2) current. As done before, one considers the OPE G1(z)Φ
(s),1(w)
3
2
with the help of Appendix C. The first-order pole is given by −Φ(s)2 (w). On the other hand, the OPE
G1bcg(z)V
(s),1(w)
3
2
leads to the first-order pole V
(s)
2 (w). The OPE G
1
bcg(z) ∂V
(s),1(w)
1
2
(w) has a first-order pole
∂2V
(s)
0 (w). Combining all the coefficients, one obtains the final expression in (3.5).
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V
(1),2
1
2
(z) = −
(
G1 +
√
2T
( 3
2
)
+ −
√
2 T
( 3
2
)
−
)
(z) = −iΦ(1),21
2
(z),
V
(1),3
1
2
(z) = i
(
i G4 +
√
2U (
3
2
) +
√
2 V (
3
2
)
)
(z) = −iΦ(1),31
2
(z),
V
(1),4
1
2
(z) =
(
G3 +
√
2U (
3
2
) −
√
2V (
3
2
)
)
(z) = −iΦ(1),41
2
(z). (3.8)
The first relations of (3.8) were obtained in [11] and the second relations can be obtained
from (3.1) and (3.5). Obviously the higher spin-3
2
currents T
( 3
2
)
± (z), U
( 3
2
)(z) and V (
3
2
)(z) can
be written in terms of linear combinations of the higher spin current Φ
(1),i
1
2
(z).
Similarly, the higher spin-2 currents can be written in terms of linear combination of the
higher spin current Φ
(1),ij
1 (z) as follows:
V
(1),±1
1 (z) = ±2
(
U
(2)
∓ ∓ V (2)±
)
(z) = i
(
Φ
(1),14
1 ∓ Φ(1),231
)
(z),
V
(1),±2
1 (z) = −2i
(
U
(2)
∓ + V
(2)
±
)
(z) = i
(
Φ
(1),42
1 ± Φ(1),311
)
(z),
V
(1),±3
1 (z) = 2
(
T (2) ∓W (2)
)
(z) = i
(
Φ
(1),34
1 ± Φ(1),121
)
(z). (3.9)
In (3.9), the last relations are obtained from (3.5) and (3.1).
Furthermore, one has the following relations for the higher spin-5
2
currents
V
(1),1
3
2
(z) = −2i
√
2
(
W
( 5
2
)
+ −W (
5
2
)
−
)
(z) = −2i
(
Φ
(1),1
3
2
+
2α
3
∂Φ
(1),1
1
2
)
(z),
V
(1),2
3
2
(z) = 2
√
2
(
W
( 5
2
)
+ +W
( 5
2
)
−
)
(z) = 2i
(
Φ
(1),2
3
2
− 2α
3
∂Φ
(1),2
1
2
)
(z),
V
(1),3
3
2
(z) = −2i
√
2
(
U (
5
2
) − V ( 52 )
)
(z) = 2i
(
Φ
(1),3
3
2
− 2α
3
∂Φ
(1),3
1
2
)
(z),
V
(1),4
3
2
(z) = −2
√
2
(
U (
5
2
) + V (
5
2
)
)
(z) = 2i
(
Φ
(1),4
3
2
− 2α
3
∂Φ
(1),4
1
2
)
(z). (3.10)
The first relations of (3.10) were obtained from [11] and the last relations are obtained from
the previous results in (3.1) and (3.5).
Finally, the higher spin-3 current has the following relations [6]
V
(1)
2 (z) = 4i
[
W (3) +
4(k −N)
((4N + 5) + (3N + 4)k)
(
T (1) L− 1
2
∂2T (1)
)]
(z)
= i
(
Φ
(1)
2 −
2α
3
∂2Φ
(1)
0
)
(z). (3.11)
In (3.11), the primary higher spin-3 current W (3)(z) under the stress energy tensor L(z) can
be written in terms of Φ
(1)
2 (z), ∂
2Φ
(1)
0 and Φ
(1)
0 L(z) with (3.7).
For the next higher spin N = 4 multiplet of super spin 2, the exact relations between the
ones in [11] and the ones in (3.1) with s = 2, for general N and k, are rather complicated.
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3.7 The realization of the lowest N = 4 multiplet in the N = 4 coset
theory
As done in the realization of the large N = 4 linear superconformal algebra in N = 4 coset
theory, one can construct the 16 higher spin currents in N = 4 coset theory, where there are
two fundamental currents (the spin-1 current and the spin-1
2
current) [6]. See the previous
subsection 2.5. It would be interesting to see whether one can construct the 16 higher spin
currents using the N = 4 affine Kac-Moody current Qa(Z) of super spin 1
2
via the generalized
Sugawara construction.
4 The OPEs between the 16 currents in N = 2 super-
space:Review
In this section, the description for the N = 2 superspace is given. The previous N = 4 stress
energy tensor is written in terms of four N = 2 currents in N = 2 superspace. The N = 4
primary current condition will be described in the N = 2 superspace later. Furthermore, the
different expansions in the Grassmann coordinates are related to the N = 3 superconformal
algebra and the N = 1 superspace description is also reviewed.
4.1 The basic structure of N = 2 superspace
The coordinates ofN = 2 (extended) superspace can be described as (Z,Z) where Z = (z, θi),
Z = (z¯, θ¯i) and i = 1, 2 stands for SO(2)-index. The “left” covariant spinor derivatives are
given by D = −1
2
θ ∂
∂z
+ ∂
∂θ
and D = −1
2
θ ∂
∂z
+ ∂
∂θ
, where one has θ ≡ θ1+ i θ2 and θ ≡ θ1− i θ2.
The following nontrivial anticommutator {D,D} = − ∂
∂z
satisfies. Furthermore one uses the
simplified notations θ12 ≡ θ1 − θ2, θ12 ≡ θ1 − θ2 and z12 ≡ z1 − z2 + 12(θ1θ2 + θ1θ2). One can
easily see that the θ- and θ-dependent parts in z12 are the same as the expression (θ
1
1θ
1
2+θ
2
1θ
2
2).
Because one uses the N = 2 package by Krivonos and Thielemans [14], the same notations
are also used in this paper.
4.2 The OPE of N = 4 stress energy tensor in N = 2 superspace
The 16 currents of the large N = 4 linear superconformal algebra can be written in terms
of N = 2 one spin-1 current T(Z), four spin-1
2
currents G(Z), G(Z), H(Z) and H(Z). The
precise relation between these currents and its components are given in Appendix E. Due
to the chiral current H(Z) (that is, DH(Z) = 0) and the antichiral current H(Z) (that is,
18
DH(Z) = 0), in component approach, there exist four independent component currents (not
eight).
From the component approach in Appendix A and Appendix (E.1), one can rewrite them
in terms of the following N = 2 super OPEs [15, 18, 16]
T(Z1)T(Z2) =
1
z212
1
3
c+
θ12θ¯12
z212
T(Z2)− θ12
z12
DT(Z2) +
θ¯12
z12
DT(Z2)
+
θ12θ¯12
z12
∂T(Z2) + · · · ,
T(Z1)
(
G
G
)
(Z2) =
θ12θ¯12
z212
1
2
(
G
G
)
(Z2)± 1
z12
2α
(
G
G
)
(Z2)− θ12
z12
D
(
G
G
)
(Z2)
+
θ¯12
z12
D
(
G
G
)
(Z2) +
θ12θ¯12
z12
∂
(
G
G
)
(Z2) + · · · ,
T(Z1)
(
H
H
)
(Z2) =
θ12θ¯12
z212
1
2
(
H
H
)
(Z2)± 1
z12
(
H
H
)
(Z2)± 1
z12
(
θ¯12DH
θ12DH
)
(Z2)
+
θ12θ¯12
z12
∂
(
H
H
)
(Z2) + · · · ,
G(Z1)G(Z2) =
θ12θ¯12
z212
1
2
(k+ − k−)− 1
z12
(k+ + k−)− θ12
z12
H(Z2) +
θ¯12
z12
H(Z2)
− θ12θ¯12
z12
[
T+
(1 + 2α)
2
DH+
(1− 2α)
2
DH
]
(Z2) + · · · ,
H(Z1)
(
G
G
)
(Z2) = ∓ θ¯12
z12
(
G
G
)
(Z2) + · · · ,
H(Z1)
(
G
G
)
(Z2) = ±θ12
z12
(
G
G
)
(Z2) + · · · ,
H(Z1)H(Z2) = −θ12θ¯12
z212
1
2
(k+ + k−) +
1
z12
(k+ + k−) + · · · . (4.1)
The parameters c and α are given by (2.3) and (2.2). Recall that the spin for any current is
encoded in the singular term θ12θ¯12
z2
12
in the OPE (4.1) between T(Z1) and the corresponding
N = 2 current. In component approach this implies that the last component of T(Z1)
is related to the bosonic stress energy tensor L(z1) from Appendix E. Furthermore, the
differential operator −1
2
[D1, D1] acting on the singular term
θ12 θ12
z2
12
provides the factor 1
(z1−z2)2
.
The descendant terms can be obtained similarly. The corresponding 1
z12
-term in this OPE
provides the U(1) charge of N = 2 superconformal algebra (one spin-1 current, two spin-3
2
currents and one spin-2 current). Then the U(1) charges for the N = 2 currents G(Z), G(Z),
H(Z) and H(Z) are given by 2α,−2α, 1,−1 respectively. One can interpret this observation
in the component approach. By taking θ = θ = 0 in these OPEs, one is left with the singular
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term 1
(z1−z2)
. Note that the first component of T(Z1) is related to the U(1) charge of the
N = 2 superconformal algebra mentioned before. In the OPEs between the N = 2 currents
T(Z1) and H(Z2) (or H(Z2)), the chiral and antichiral properties can be seen because there
is no θ12
z12
-term (or θ¯12
z12
-term) 13.
Following this procedure, one can check all the other component results in Appendix A
from its N = 2 version in (4.1) or vice versa. In practical, one can use the package in [14]
to check them explicitly with the help of the command N2OPEToComponents[ope− , A−, B−],
which calculates the 16 OPEs of the components of any two N = 2 currents A(Z) and B(Z).
One can express the N = 4 stress energy tensor in different form as follows:
J(4)(Z) =
[
−∆(z) + θ1 iΓ1(z) + θ2 iΓ2(z)− θ1 θ2i T 34(z)
]
+ θ3
[
iΓ3(z)− θ1 i T 24(z) + θ2 i T 14(z)− θ1 θ2(G4 − 2α i ∂ Γ4)(z)
]
+ θ4
[
iΓ4(z) + θ1 i T 23(z)− θ2 i T 13(z) + θ1 θ2(G3 − 2α i ∂ Γ3)(z)
]
+ θ3 θ4
[
− i T 12(z)− θ1(G2 − 2α i ∂ Γ2)(z) + θ2(G1 − 2α i ∂ Γ1)(z)
+ θ1 θ2(2L− 2α ∂2∆)(z)
]
. (4.2)
Intentionally one expands the N = 4 stress energy tensor in terms of the fermionic coordinates
θ3 and θ4. The θ3- and θ4-independent terms contain only the fermionic coordinates θ1, θ2 and
the bosonic coordinate z. Furthermore, by introducing θ and θ as θ ≡ θ1− i θ2, θ ≡ −θ1− i θ2
(in order to compare the previous notations, one can redefine as θ → −θ and θ → θ), one can
rewrite the above N = 4 stress energy tensor with the help of N = 2 currents as follows:
J(4)(Z) =
1
2
J(z, θ, θ) + θ3
1
2
(
G+G
)
(z, θ, θ) + θ4
i
2
(
−G+G
)
(z, θ, θ)
+ θ3 θ4 i
(
T− α [D,D]J
)
(z, θ, θ), (4.3)
13 For example, one can check the component results in Appendix A starting from the above OPEs in
(4.1). Let us consider the OPE L(z1) Γ
3(z2) appearing in Appendix A. By multiplying − 12 [D1, D1] into
the second equation of (4.1) with the condition θ = θ¯ = 0, then one obtains the left hand side is given
by the OPEs L(z1)
(
iΓ3 − Γ4
iΓ3 + Γ4
)
(z2). Using the nonzero identities, − 12 [D1, D1] θ12 θ¯12z2
12
|θ=θ¯=0 = 1(z1−z2)2
and − 12 [D1, D1] θ12θ¯12z12 |θ=θ¯=0 = 1(z1−z2) , where the other contributions from the differential operator act-
ing on 1
z12
, θ12
z12
or θ¯12
z12
are zero, the right hand side is given by the OPEs 1(z1−z2)2
(
iΓ3 − Γ4
iΓ3 + Γ4
)
(z2) +
1
(z1−z2)
∂
(
iΓ3 − Γ4
iΓ3 + Γ4
)
(z2) + · · ·. Therefore, one sees the usual primary currents under the stress energy
tensor L(z1).
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where the N = 2 current J(z, θ, θ) is the θ3, θ4-independent term of (4.2) and the following
relations hold
DJ ≡ H, DJ ≡ H. (4.4)
Of course, using (4.4), it is easy to see that the last α-dependent term in (4.3) can be written
in terms of DH and DH 14.
4.3 The N = 3 and N = 1 superspace descriptions
Moreover, one can expand the above N = 4 stress energy tensor in terms of the fermionic
coordinate θ4-term and θ4-independent term
J(4)(Z) =
[
−∆(z) + θ1 iΓ1(z) + θ2 iΓ2(z) + θ3 iΓ3(z)− θ1 θ2i T 34(z)
+ θ1 θ3 i T 24(z)− θ2 θ3 i T 14(z)− θ1 θ2 θ3 (G4 − 2α i ∂ Γ4)(z)
]
+ θ4
[
iΓ4(z) + θ1 i T 23(z)− θ2 i T 13(z) + θ3 i T 12(z) + θ1 θ2(G3 − 2α i ∂ Γ3)(z)
− θ1 θ3(G2 − 2α i ∂ Γ2)(z) + θ2 θ3(G1 − 2α i ∂ Γ1)(z)
− θ1 θ2 θ3(2L− 2α ∂2∆)(z)
]
. (4.5)
Then one sees that the spin-1
2
current Γ4(z), three spin-1 currents −1
2
ǫijk T jk(z), three spin-3
2
currents (Gi − 2α i ∂Γi)(z) and one spin-2 current (L− α ∂2∆)(z) appearing in the fermionic
coordinate θ4-dependent terms in (4.5) consist of N = 3 superconformal algebra [28] with
SO(3) symmetry. The index i = 1, 2, 3 stands for the SO(3)-vector index. The central charge
is given by c = 3
2
(k+ + k−) 15.
14One can also see the (4.1) by acting the corresponding differential operators on (2.4), where the relation
(4.4) is used. For example, let us multiply the differential operator (D32+iD
4
2) both sides and put the condition
θ3 = 0 = θ4. Then the left hand side of this OPE leads to the OPE 12 J(Z1) G(Z2), while the right hand side
is given by the expression − θ12 θ12
z12
1
2 G(Z2). Furthermore by acting D1 on this relation, the left hand side goes
to the OPE 12 H(Z1) G(Z2), while the right hand side is given by the singular term − θ12z12 12 G(Z2). Therefore,
one sees the expected result in (4.1) by canceling out the factor 12 . In this way, one can check all the other
relations in (4.1) from (2.4) and (4.4) with the help of the differential operators D3 and D4 appropriately.
15One can see the standard N = 3 superconformal algebra by using (2.4) and (4.5). Let us multiply
D41 D
4
2 into the equation (2.4) and put the condition θ
4 = 0. Then the left hand side is given by the
OPE (−1)J(3)(Z1) (−1)J(3)(Z2), where one introduces (−1)J(3)(Z) corresponding to the third-fifth lines of
(4.5). Then the nontrivial contributions from the right hand side are coming from the second and third
terms of (2.4) as one acts on the above operator D41D
4
2. The former can be written as the expression
θ3
12
z2
12
J
(3)(Z2) +
θ
3−i
12
z12
Di J(3)(Z2). The latter is given by the singular term
θ3
12
z12
2 ∂ J(3)(Z2). Then one arrives at
the N = 3 superconformal algebra in N = 3 superspace [17].
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One can decompose the N = 4 stress energy tensor as follows [15, 18]:
J(4)(Z) = −∆(z) + i θ2 Γ2(z) + θ1
[
iΓ1(z)− i θ2 T 34(z)
]
+ θ3
[
iΓ3(z) + i θ2 T 14(z)
]
+ θ4
[
iΓ4(z)− i θ2 T 13(z)
]
+ θ1 θ3
[
i T 24(z) + θ2
(
G4 − 2α i ∂Γ4
)
(z)
]
+ θ1 θ4
[
− i T 23(z)− θ2
(
G3 − 2α i ∂Γ3
)
(z)
]
+ θ3 θ4
[
− i T 12(z) + θ2
(
G1 − 2α i ∂Γ1
)
(z)
]
+ θ1 θ3 θ4
[
−
(
G2 − 2α i ∂Γ2
)
(z) + θ2
(
2L− 2α ∂2∆
)
(z)
]
=
[
−∆(z) + i θ Γ2(z)
]
+ θ1
i
(1− 4α2) N
2(z, θ) + θ3
i
(1− 4α2)N
1(z, θ)
− θ4 i
(1− 4α2)N
3(z, θ) + θ1 θ3
[
C3(z, θ) +
2 i α
(1− 4α2) DN
3(z, θ)
]
+ θ1 θ4
[
C1(z, θ) +
2 i α
(1− 4α2) DN
1(z, θ)
]
+ θ3 θ4
[
C2(z, θ) +
2 i α
(1− 4α2) DN
2(z, θ)
]
+ θ1 θ3 θ4
[
2 t(z, θ)− 2 i α
(1− 4α2) ∂h(z, θ)
]
, (4.6)
where the fermionic coordinate θ2 is replaced by θ and one introduces the N = 1 spin-1
2
current h(Z) as follows:
∂ (∆(z)− i θ Γ2(z)) = i
(1− 4α2) D h(Z), D ≡ θ
∂
∂z
+
∂
∂θ
. (4.7)
Or one has the expression h(Z) = −(1− 4α2) (Γ2(z) + θ i∂∆(z)) from (4.7) explicitly. Recall
that the defining OPEs between the N = 1 super currents are given by (2.3) and (3.1) of
[26]. There are spin-3
2
current t(Z), four spin-1
2
currents h(Z) and Ni(Z) (i = 1, 2, 3) and
three spin-1 currents Ci(Z) (i = 1, 2, 3). The central term of Ni(Z) (and h(Z)) is given by
1
3
c (1− 4α2), while the central term of Ci(Z) is given by − c
3
. See also [29]. The 16 currents
of large N = 4 linear superconformal algebra can be reorganized by the following N = 1
quantities introduced in [26]
N1(z, θ) = (1− 4α2)(Γ3 + θ T 14), N2(z, θ) = (1− 4α2)(Γ1 − θ T 34),
N3(z, θ) = (1− 4α2)(−Γ4 + θ T 13), h(z, θ) = (1− 4α2)(−Γ2 − i θ ∂∆),
C1(z, θ) = (−i T 23 − 2 i α T 14 − θ G3), C2(z, θ) = (i T 12 + 2 i α T 34 − θ G2),
C3(z, θ) = (i T 24 − 2 i α T 13 + θ G4), t(z, θ) = (−1
2
G2 + θ L). (4.8)
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One can also write down the N = 4 (higher spin) multiplet in terms of its N = 1 currents.
Of course, the N = 1 superconformal algebra between (4.8) in N = 1 superspace can be
obtained from (2.4) and (4.6) as done in the footnote 15.
5 The OPEs between the 16 currents and the 16 higher
spin currents in N = 2 superspace
From the component results in Appendix C, one would like to construct them in the N = 2
superspace (in SO(2) symmetric way) explicitly. The exact relations between the component
higher spin currents and its N = 2 higher spin currents are given. Furthermore, one also
writes down the N = 4 higher spin current multiplet in terms of four N = 2 higher spin
currents by expansion of Grassmann coordinates.
5.1 The N = 4 primary current condition in N = 2 superspace
The 16 higher spin currents can be represented by N = 2 higher spin-s current T(s)(Z),
two higher spin-(s + 1
2
) currents
(
U(s+
1
2
)
V(s+
1
2
)
)
(Z) and higher spin-(s + 1) current W(s+1)(Z).
Each N = 2 higher spin currents has four component currents and therefore the number of
component currents is given by 16. The U(1) charges of N = 2 superconformal algebra are
given by zero for both T(s)(Z) and W(s+1)(Z) and 2α for U(s+
1
2
)(Z) and −2α for V(s+12 )(Z).
It turns out that there exists the following N = 2 version corresponding to (3.2)
T(Z1)T
(s)(Z2) =
θ12θ¯12
z212
sT(s)(Z2)− θ12
z12
DT(s)(Z2) +
θ¯12
z12
DT(s)(Z2) +
θ12θ¯12
z12
∂T(s)(Z2) + · · · ,
T(Z1)
(
U(s+
1
2
)
V(s+
1
2
)
)
(Z2) =
θ12θ¯12
z212
(
1
2
+ s)
(
U(s+
1
2
)
V(s+
1
2
)
)
(Z2)± 1
z12
2α
(
U(s+
1
2
)
V(s+
1
2
)
)
(Z2)
−θ12
z12
D
(
U(s+
1
2
)
V(s+
1
2
)
)
(Z2) +
θ¯12
z12
D
(
U(s+
1
2
)
V(s+
1
2
)
)
(Z2) +
θ12θ¯12
z12
∂
(
U(s+
1
2
)
V(s+
1
2
)
)
(Z2) + · · · ,
T(Z1)W
(s+1)(Z2) =
1
z212
64α
3
T(s)(Z2) +
θ12θ¯12
z212
(1 + s)W(s+1)(Z2)− θ12
z12
DW(s+1)(Z2)
+
θ¯12
z12
DW(s+1)(Z2) +
θ12θ¯12
z12
∂W(s+1)(Z2) + · · · ,
H(Z1)
(
U(s+
1
2
)
V(s+
1
2
)
)
(Z2) = ∓ θ¯12
z12
(
U(s+
1
2
)
V(s+
1
2
)
)
(Z2) + · · · ,
H(Z1)
(
U(s+
1
2
)
V(s+
1
2
)
)
(Z2) = ±θ12
z12
(
U(s+
1
2
)
V(s+
1
2
)
)
(Z2) + · · · ,
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(
H
H
)
(Z1)W
(s+1)(Z2) = −θ12θ¯12
z212
4(1 + 2s)
(1 + 2s2)
(
DT(s)
DT(s)
)
(Z2)
∓ 1
z212
(
θ¯12
θ12
)
8s(1 + 2s)
(1 + 2s2)
T(s)(Z2)± 1
z12
8(1 + 2s)
(1 + 2s2)
(
DT(s)
DT(s)
)
(Z2) + · · · ,(
G
G
)
(Z1)T
(s)(Z2) = ±θ12θ¯12
z12
1
2
(
U(s+
1
2
)
V(s+
1
2
)
)
(Z2) + · · · ,(
G
G
)
(Z1)
(
V(s+
1
2
)
U(s+
1
2
)
)
(Z2) = ±θ12θ¯12
z212
2sT(s)(Z2)∓ θ12
z12
2DT(s)(Z2)± θ¯12
z12
2DT(s)(Z2)
+
θ12θ¯12
z12
[
2
(1 + 2s)
α [D,D]T(s) +
(1 + 2s2)
4(1 + 2s)
W(s+1) ± ∂T(s)
]
(Z2) + · · · ,(
G
G
)
(Z1)W
(s+1)(Z2) = −θ12θ¯12
z212
2(1 + 2s)2
(1 + 2s2)
(
U(s+
1
2
)
V(s+
1
2
)
)
(Z2)
± 1
z12
8
(1 + 2s2)
α
(
U(s+
1
2
)
V(s+
1
2
)
)
(Z2) +
θ12
z12
8((1 + s)k± + sk∓)
(k+ + k−)(1 + 2s2)
D
(
U(s+
1
2
)
V(s+
1
2
)
)
(Z2)
− θ¯12
z12
8((1 + s)k∓ + sk±)
(k+ + k−)(1 + 2s2)
D
(
U(s+
1
2
)
V(s+
1
2
)
)
(Z2)
+
θ12θ¯12
z12
[
∓ 4
(1 + 2s2)
α [D,D]
(
U(s+
1
2
)
V(s+
1
2
)
)
− 2(1 + 2s)
(1 + 2s2)
∂
(
U(s+
1
2
)
V(s+
1
2
)
)]
(Z2) + · · · . (5.1)
As described before, the N = 2 spin of four N = 2 higher spin currents can be read off from
the θ12θ¯12
z2
12
-term in the OPEs with N = 2 stress energy tensor T(Z1). The N = 2 higher spin
current W(s+1)(Z2) is not a N = 2 primary under the N = 2 stress energy tensor T(Z1)
because there exists a 1
z2
12
-term in (5.1). As in the standard N = 2 superspace formalism, by
acting the N = 2 currents G(Z1) and G(Z1) on the N = 2 higher spin current T(s)(Z2), the
other N = 2 higher spin currents U(s+12 )(Z2) and V(s+12 )(Z2) can be generated. Furthermore,
by acting the N = 2 currents G(Z1) (orG(Z1)) on the N = 2 higher spin currents V(s+12 )(Z2)
(or U(s+
1
2
)(Z2)), the N = 2 higher spin current W(s+1)(Z2) is obtained.
How one can obtain the component results from the above OPEs (5.1)? Let us consider
the OPE G1(z) Φ
(1),2
1
2
(w). From Appendix C, one expects that the first-order pole of this
OPE is given by Φ
(1),34
1 (w). One would like to see this from the OPEs (5.1). From Appendix
E, one should take (D1 +D1)T(Z1). Furthermore, for the other superspace coordinate one
should take (−i)(D2+D2)T(1)(Z2) because of the decompositions, which will appear in next
subsection. In other words, let us multiply (−i)(D1 + D1)(D2 + D2) both sides of the first
equation of (5.1) with the conditions θ = θ = 0. Then the left hand side of the OPE becomes
the OPE G1(z1) Φ
(1),2
1
2
(z2)
16. One can also easily see that other contributions from the above
16 The nonzero contributions from the right hand side arise from the second- and third-terms of the first
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differential operator acting on the other parts in the right hand side are vanishing.
In this way, one can check all the component results in Appendix C from its N = 2 version
in (5.1) and vice versa.
5.2 The component currents in the four higher spin-s, (s+ 1
2
), (s+ 1
2
),
(s+ 1) currents in N = 2 superspace
One also has the following relations between the N = 2 higher spin currents and its compo-
nents as follows:
T(s) |θ=θ=0 (z) = Φ(s)0 (z),
DT(s) |θ=θ=0 (z) =
1
2
(Φ
(s),1
1
2
+ iΦ
(s),2
1
2
)(z),
DT(s) |θ=θ=0 (z) =
1
2
(−Φ(s),11
2
+ iΦ
(s),2
1
2
)(z),
−1
2
[D,D]T(s) |θ=θ=0 (z) =
1
2
iΦ
(s),34
1 (z),
U(s+
1
2
) |θ=θ=0 (z) = (Φ(s),31
2
+ iΦ
(s),4
1
2
)(z),
DU(s+
1
2
) |θ=θ=0 (z) =
1
2
(−Φ(s),131 − iΦ(s),141 − iΦ(s),231 + Φ(s),241 )(z),
DU(s+
1
2
) |θ=θ=0 (z) =
1
2
(−Φ(s),131 − iΦ(s),141 + iΦ(s),231 − Φ(s),241 )(z),
−1
2
[D,D]U(s+
1
2
) |θ=θ=0 (z) =
1
2
(Φ
(s),3
3
2
+ iΦ
(s),4
3
2
)(z),
V(s+
1
2
) |θ=θ=0 (z) = (Φ(s),31
2
− iΦ(s),41
2
)(z),
DV(s+
1
2
) |θ=θ=0 (z) =
1
2
(Φ
(s),13
1 − iΦ(s),141 + iΦ(s),231 + Φ(s),241 )(z),
DV(s+
1
2
) |θ=θ=0 (z) =
1
2
(Φ
(s),13
1 − iΦ(s),141 − iΦ(s),231 − Φ(s),241 )(z),
−1
2
[D,D]V(s+
1
2
) |θ=θ=0 (z) =
1
2
(−Φ(s),33
2
+ iΦ
(s),4
3
2
)(z),
W(s+1) |θ=θ=0 (z) =
4i (1 + 2s)
(1 + 2s2)
Φ
(s),12
1 (z) +
8i α
(1 + 2s2)
Φ
(s),34
1 (z),
DW(s+1) |θ=θ=0 (z) =
2 (1 + 2s)
(1 + 2s2)
(Φ
(s),1
3
2
+ iΦ
(s),2
3
2
)(z)− 4α
(1 + 2s2)
∂(Φ
(s),1
1
2
+ iΦ
(s),2
1
2
)(z),
equation of (5.1). The former gives (− 12 [D,D] − 12∂)T(1)(Z2)|θ=θ=0 with the singular term (−i)z12 (one uses
the fact that D1
θ12
z12
= 1(z1−z2) after a projection) while the latter gives (− 12 [D,D] + 12∂)T(1)(Z2)|θ=θ=0
with the singular term (−i)
z12
, where the property, that D1
θ12
z12
goes to 1(z1−z2) , is used. This leads to the
expression −(−i)[D,D]T(1)(Z2)|θ=θ=0 in the first-order pole, which is equal to the above Φ(1),341 (z2), where
the decompositions (which will appear in next subsection) are needed.
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DW(s+1) |θ=θ=0 (z) =
2 (1 + 2s)
(1 + 2s2)
(Φ
(s),1
3
2
− iΦ(s),23
2
)(z)− 4α
(1 + 2s2)
∂(Φ
(s),1
1
2
− iΦ(s),21
2
)(z),
−1
2
[D,D]W(s+1) |θ=θ=0 (z) = −
2 (1 + 2s)
(1 + 2s2)
Φ
(s)
2 (z) +
4α
(1 + 2s2)
∂2Φ
(s)
0 (z). (5.2)
For s = 1, one can also express the right hand sides of (5.2) using (3.8), (3.9), (3.10) and
(3.11) 17. The second (third) component of T(1)(Z) contains the higher spin currents T
( 3
2
)
± (z),
in addition to the other 3
2
currents from (3.8), and the last component is proportional to the
higher spin current T (2)(z) from (3.9). The first component of U(
3
2
)(Z) contains the higher
spin current U (
3
2
)(z). The second and third components are given by the linear combinations
between the higher spin currents U
(2)
± (z) and V
(2)
± (z) from (3.9). The fourth component has the
higher spin currents U (
5
2
)(z) and ∂U (
3
2
)(z). Similarly, the first component of V(
3
2
)(Z) contains
the higher spin current V (
3
2
)(z), the second and third components are given by the linear
combinations between the higher spin currents U
(2)
± (z) and V
(2)
± (z) and the fourth component
has the higher spin currents V (
5
2
)(z) and ∂V (
3
2
)(z). The first component of W(2)(Z) contains
the higher spin current W (2)(z) as well as the higher spin current T (2)(z). The second (third)
component contains the higher spin currents W
( 5
2
)
± (z), ∂T
( 3
2
)
± (z) and other spin-
3
2
currents.
The fourth component contains the higher spin current W (3)(z) (and other nonlinear terms)
and is a quasiprimary field.
One also rewrites the N = 4 higher spin-s current (3.3) in the expansion of the Grassmann
coordinates θ3 and θ4 as follows:
Φ(s)(Z) = Φ
(s)
0 (z) + θ
1Φ
(s),1
1
2
(z) + θ2Φ
(s),2
1
2
(z) + θ1θ2Φ
(s),34
1 (z)
+ θ3
[
Φ
(s),3
1
2
(z)− θ1Φ(s),241 (z)− θ2Φ(s),141 (z) + θ1 θ2 Φ(s),43
2
(z)
]
+ θ4
[
Φ
(s),4
1
2
(z)− θ1Φ(s),231 (z)− θ2Φ(s),311 (z)− θ1 θ2Φ(s),33
2
(z)
]
+ θ3 θ4
[
Φ
(s),12
1 (z) + θ
1Φ
(s),2
3
2
(z) + θ2Φ
(s),1
3
2
(z) + θ1 θ2Φ
(s)
2 (z)
]
. (5.3)
As done in J(4)(Z) in terms of N = 2 currents, this can be rewritten without any difficulty
by looking at (5.2) in next subsection. One can obtain the higher spin currents in terms of
N = 3 multiplets or N = 1 multiplets, as done for the N = 4 stress energy tensor in (4.5) or
(4.6). Furthermore, as done in the footnote 15, the corresponding OPEs between the N = 3
17 In [14], the command N2OPEToComponents[T−] provides the components of N = 2 current T(Z). One
can write down T(Z) = T|
θ=θ=0 + θDT|θ=θ=0 + DT|θ=θ=0 − θ θ 12 [D,D]T|θ=θ=0. These components are
presented in the first four equations of Appendix E. One can also analyze the other N = 2 (higher spin)
currents similarly.
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currents can be obtained from (3.2) together with (4.5) and (5.3) in different basis. Similar
analysis for N = 1 superspace description in the OPE between the stress energy tensor and
the higher spin currents can be done as in the footnote 15.
5.3 The N = 2 superspace description of the N = 4 higher spin-s
current multiplet
One would like to rewrite (5.3) in terms of its N = 2 version. From the explicit results in
(5.2), one obtains
Φ(s)(Z) = T(s)(z, θ, θ) + θ3
1
2
(
U(s+
1
2
) +V(s+
1
2
)
)
(z, θ, θ) + θ4
i
2
(
−U(s+12 ) +V(s+12 )
)
(z, θ, θ)
− θ3 θ4 i
4(1 + 2s)
[
(1 + 2s2)W(s+1) + 8α [D,D]T(s)
]
(z, θ, θ). (5.4)
Let us try to understand theN = 4 primary condition (3.2) inN = 2 superspace described
in (5.1) with the help of (4.3) and (5.4). Let us consider the action of D31 into the equation
(3.2) and put the condition θ3 = 0 = θ4. Then the left hand side of this OPE is given by the
expression 1
2
(G +G)(Z1)T
(s)(Z2) from (4.3) and (5.4)
18. Note that when one operates the
differential operator into θ4−i12 , one should be careful about the sign. The convention in [17] is
such that θ4 = θ4−i θi.
6 The OPEs between the 16 higher spin currents in N =
2 superspace
In order to obtain the complete OPEs between the 16 higher spin currents in N = 2 super-
space, one should know the complete composite fields appearing in the OPEs. It is known
that some of the OPEs between the 16 higher spin currents in the component approach are
found explicitly for N = 3 [11]. One way to obtain the possible candidates for the composite
fields in the OPEs (in the N = 2 superspace) is to find the corresponding OPEs in the com-
ponent approach. One can proceed the method in [11] and to obtain the unknown OPEs, but
in this paper one uses the power of N = 4 supersymmetry, as emphasized in the introduction.
18 On the other hand, the right hand side of this OPE (coming from the second term) is given by the
expression
θ1
12
θ2
12
z12
i
2 (−U(s+
1
2
) + V(s+
1
2
))(Z2). Similarly, the action of D
4
1 into the equation (3.2) with the
condition θ3 = 0 = θ4 leads to the left hand side given by i2 (−G+G)(Z1)T(s)(Z2). Moreover, the right hand
side of this OPE (coming from the second term) becomes the following result − θ112 θ212
z12
1
2 (U
(s+ 1
2
)+V(s+
1
2
))(Z2).
By combining these equations, one obtains the OPE
(
G
G
)
(Z1)T
(s)(Z2) = ± θ12θ¯12z12 12
(
U
(s+ 1
2
)
V
(s+ 1
2
)
)
(Z2)+· · ·,
which is what one expects exactly. One also uses the fact that iθ112 θ
2
12 = − 12 θ12θ12.
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One can determine the undetermined OPEs in [11] by moving to the N = 4 superspace and
arrange the known OPEs in appropriate places in a single OPE in the N = 4 superspace.
Then one can move to the N = 2 superspace by collecting those OPEs in the component
approach and rearranging them in N = 2 supersymmetric way. So far, all the coefficients in
the OPEs are given with fixed N = 3 and arbitrary k. Now one puts these coefficients as
the functions of N and k and applies to use Jacobi identities between the N = 2 currents or
higher spin currents. Eventually, one obtains the complete structure constants with arbitrary
N and k (2.8) appearing in the complete OPEs in N = 2 superspace.
6.1 The ansatz from the 136 OPEs in the component approach
Because the spin of Φ(1)(Z) is given by s = 1, the OPE between this N = 4 multiplet and
itself has a spin s = 2. Then the right hand side of this OPE should preserve the total spin
with s = 2. Then one can consider the singular terms
θ4
12
zn
12
,
θ4−i
12
zn
12
,
θ
4−ij
12
zn
12
,
θ
4−ijk
12
zn
12
, and 1
zn
12
in N = 4
superspace. Recall that the spin of θi12 is given by −12 and the spin of 1z12 is given by 1.
The first singular term has a spin (n− 2) and then the possible n-value is given by 4, 3, 2, 1.
Then the right hand sides should contain the composite fields with spin s = 0, 1, 2, 3 at each
singular term respectively. For the second singular term, the right hand sides should contain
the composite fields with spin s = 1
2
, 3
2
, 5
2
at the singular term respectively (in this case the
spin is given by (n − 3
2
) and the possible n-value is given by n = 3, 2, 1). Note that the
derivative Di has a spin 1
2
. For the third singular term, the right hand sides should contain
the composite fields with spin s = 0, 1, 2 at the singular term respectively (in this case the
spin is given by (n − 1) and the possible n-value is given by n = 3, 2, 1). The n = 3 is not
allowed because the spin s = 0 composite field does not contain any SO(4)-indices, which
should be contracted with two SO(4)-indices ij. For the fourth singular term, the possible
n-value is given by 2, 1. Then the right hand sides should contain the composite fields with
spin s = 1
2
, 3
2
. The only s = 3
2
case can have the three SO(4)-indices which are contracted
with the SO(4)-indices ijk. For the last singular term, n-value can be 2, 1. Then the former
has a central term and the latter has composite fields with spin s = 1.
Then one can rearrange the 136 OPEs in the component approach with the help of (3.1)
and the subsection 3.6 to rewrite the corresponding single N = 4 OPE in N = 4 superspace.
See also Appendix F . In other words, it turns out that all the structures (the possible
composite terms) appearing in the right hand side of OPEs in the component approach are
determined completely. In next subsection, we go to the N = 2 superspace by taking the
ansatz from the component approach with the arbitrary coefficients.
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6.2 Jacobi identities
The general graded Jacobi identity (that is, (3.24) of [13]) reads
(−1)AC [ [A,B},C}(Z) + cycl. = 0, (6.1)
for general currents A(Z),B(Z) and C(Z). The command OPEJacobi[op1−, op2−, op3−] in
[14] calculates the Jacobi identities (6.1) for the singular part of the OPEs of the three
arguments. In general, all different orderings have been done. The OPEJacobi returns a list
of which all should be zero up to null fields to be associative. The N = 1 example of (6.1)
appears in the N = 1 extension of W3 algebra studied in [30] (this was done by hand). Of
course, one can check the Jacobi identities, using the definition of normal ordered product
between any two currents in N = 4 superspace (for example, [21, 22]) by hand 19.
6.3 The determination of structure constant
In this subsection, the three OPEs in the N = 2 superspace are given explicitly with Appen-
dices G.1-G.3 where the structure constants are presented explicitly and the remaining OPEs
will be given in Appendices G.4-G.7 explicitly.
Because the OPEs T(1)(Z1)T
(1)(Z2), U
(3
2
)(Z1)U
(3
2
)(Z2), and V
(3
2
)(Z1)V
(3
2
)(Z2) have no
higher spin currents, the structure constants of these OPEs are completely determined by
the Jacobi identities without knowing the OPEs between the higher spin currents and the
next higher spin currents. However the remaining seven OPEs contain the next higher spin
currents as we will see later and one does not have any information about the OPEs between
the higher spin currents and the next higher spin current at the moment. Consequently, the
insufficient Jacobi identities lead to the one unknown structure constant.
One can fix the unknown structure constant via the coefficient of energy momentum tensor
T (w) in the second-order pole of the OPE T (1)(z)W(3)(w) [11]. However, since the result in
[11] is for N = 3, one need to obtain the coefficient for arbitrary N . Let us introduce the
coefficient c1 in front of T (w) in the second-order pole of the OPE T
(1)(z)W(3)(w). More
explicitly, one has {T (1)W(3)}−2 = −P(2)(w)+c1 T (w)+· · ·. Let us introduce the coefficient c2
of T (z), where in the relation between P(2) and V
(2)
0 , one has P
(2)(z) = c2 T (z)+V
(2)
0 (z)+ · · ·.
Then one has {T (1)W(3)}−2 = (c1− c2) T (w)+ · · ·. One can obtain their N -generalization by
19 Inside of [14], by using the command N2OPEToComponents[ope−, J1−, J2−] one calculates the 16 OPEs
of the components of J1(Z1) and J2(Z2) which are any two N = 2 (higher spin) currents. It shows a double
list, where the (m,n)-th element is the component OPE between the m-th component of J1(Z1) and the n-th
component of J2(Z2).
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considering for low N values (N = 3, 5, 7, · · ·) as follows 20:
c1(N, k) =
8(k −N)(4N + 4k + 5)
3(N + k + 2)(3N k + 4N + 4k + 5)
,
c2(N, k) =
2(2k +N + 3)(5k + 8N + 10)
3(N + k + 2)2
. (6.2)
Of course, one obtains the 16 OPEs between the higher spin-1 current and the 16 higher
spin currents for several N -values and their complete 16 OPEs can be written for generic
N and k. In particular, there is no new primary current in the first-order pole of the OPE
T (1)(z)W(3)(w). This implies that the 16 higher spin currents from the WZW currents in
the N = 4 coset theory in the final N = 4 OPE Φ(1)(Z1)Φ(1)(Z2) do not generate the third
N = 4 multiplet Φ(3)(Z2) in the right hand side.
One also obtains the same quantity from the Jacobi identity only and solve the following
equation with (6.2)
c1 − c2 = 1
3(k −N)(1 +N)(5 + 4k + 4N + 3k N) 4(40 + 62k + 24k
2 + 102N + 114kN
+ 36k2N + 86N2 + 64kN2 + 12k2N2 + 24N3 + 12kN3 + 160X + 448kX + 496k2X
+ 272k3X + 74k4X + 8k5X + 448N X + 1128kN X + 1100k2N X + 518k3N X
− 117k4N X + 10k5N X + 496N2X + 1100kN2X + 912k2N2X + 347k3N2X
− 58k4N2X + 3k5N2X + 272N3X + 518kN3X + 347k2N3X + 96k3N3X + 9k4N3X
− 74N4X + 117kN4X + 58k2N4X + 9k3N4X + 8N5X + 10kN5X + 3k2N5X),(6.3)
the unknown quantity (appeared as the c51-coefficient in the next subsection 6.3.2) from (6.3)
is determined by
X = −(1 +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
2(2 +N)(2 + k +N)5
. (6.4)
Therefore, all the structure constants are determined completely. In the following, one uses
the following currents without a boldface notation for simplicity
H(Z) ≡ H(Z), H(Z) ≡ H(Z), G(Z) ≡ G(Z), G(Z) ≡ G(Z), T(Z) ≡ T (Z). (6.5)
These notations are used in Appendix G also.
20We thank H. Kim for this calculation and other related computations.
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6.3.1 The OPE between the N = 2 higher spin-1 current
The OPE between the N = 2 higher spin-1 currents, where the four components of N = 2
higher spin-1 current are given the first four equations of (5.2) with s = 1, is summarized by
T(1)(Z1)T
(1)(Z2) =
1
z212
c1 +
θ12θ12
z212
[
c2DH + c3DH + c4 T + c5HH + c6GG
]
(Z2)
+
θ12
z12
[
c7DT + c8 ∂H + c9DGG+ c10GDG+ c11DHH + c12HGG
]
(Z2)
+
θ12
z12
[
c13DT + c14 ∂H + c15DGG+ c16GDG+ c17DHH + c18HGG
]
(Z2)
+
θ12θ12
z12
[
c19 ∂T + c20 ∂DH + c21 ∂DH + c22 [D,D]GG+ c23G[D,D]G
+c24 ∂HH + c25H∂H + c26 ∂GG + c27G∂G + c28HDGG+ c29HDGG
+c30HGDG+ c31HGDG+ c32DHGG+ c33DHGG
]
(Z2) + · · · , (6.6)
where the coefficients are given in Appendix G.1 and one uses the notation in (6.5) 21.
The fusion rule between the N = 2 higher spin-1 currents is given by
[T(1)] · [T(1)] = [I], (6.7)
where [I] denotes the large N = 4 linear superconformal family of the identity operator. Note
that there are also H(Z2)-, H(Z2)-, G(Z2)- and G(Z2)-dependent terms as well as T (Z2)-
dependent terms in (6.6).
6.3.2 The OPE between the N = 2 higher spin-1 current and the N = 2 higher
spin-3
2
currents
The OPE between the N = 2 higher spin-1 current and the N = 2 higher spin-3
2
currents,
where four components of N = 2 higher spin-1, 3
2
currents are given the first four equations
of (5.2) and the next eight equations with s = 1, is described by
T(1)(Z1)
(
U(
3
2
)
V(
3
2
)
)
(Z2) =
θ12θ12
z312
c±1G±(Z2) +
θ12
z212
[
c±2DG± + c±3HG±
]
(Z2)
21 Let us multiply (D2−D2) on both sides of (6.6) with the condition θ = 0 = θ. Then the left hand side is
given by Φ
(1)
0 (z1)Φ
(1),1
1
2
(z2). The nontrivial contributions come from the singular terms
θ12
z12
and θ12
z12
because
the D2 action on the former gives the singular term − 1(z1−z2) and the D2 action on the latter gives the singular
term − 1(z1−z2) . Then the first-order pole of Φ
(1)
0 (z1)Φ
(1),1
1
2
(z2) contains the expression (−c7DT + c13DT ) with
the condition θ = 0 = θ. By substituting the coefficients, this becomes the result (D2 + D2)T (Z2) which
reduces to G1(z2). This term is what one expects from the component result in Appendix H.1. The other
terms can be identified similarly.
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+
θ12
z212
[
c±4DG± + c±5HG±
]
(Z2)
+
θ12θ12
z212
[
c±6 [D,D]G± + c±7HDG± + c±8HDG± + c±9 TG± + c±10DHG±
+c±11DHG± + c±12 ∂G±
]
(Z2)
+
1
z12
[
c±13 [D,D]G± + c±14HDG± + c15HH G± + c±16HDG± + c±17 TG±
+c18DHG± + c±19DHG± + c±20 ∂G±
]
(Z2)
+
θ12
z12
[
c±21 ∂DG± + c±22G+DG±G− + c±23HHDG± + c±24HDHG± + c±25HDHG±
+c±26H∂G± + c±27 TDG± + c±28 THG± + c±29DHDG± + c±30DHDG± + c±31 ∂HG±
]
+
θ12
z12
[
c±32 ∂DG± + c±33G+DG±G− + c±34HHDG± + c±35HDHG± + c±36H∂G±
+c±37 TDG± + c±38 THG± + c±39DHDG± + c±40DHHG± + c±41DHDG± + c±42 ∂HG±
]
+
θ12θ12
z12
[
c±43
 U
(5
2
)
V(
5
2
)
+ c±44T(1)
 U
(3
2
)
V(
3
2
)
+ c±45G+DG±DG− + c±46G+[D,D]G±G−
+c±47DG+G±DG− + c±48H∂DG± + c±49HG+DG±G− + c±50HH[D,D]G±
+c±51HHDHG± + c±52HH∂G± + c±53HDHDG± + c±54HDHHG±
+c±55HDHDG± + c±56H∂HG± + c±57H∂DG± + c±58HG+DG±G− + c±59HDHDG±
+c±60 T [D,D]G± + c±61 THDG± + c±62 THHG± + c±63 THDG± + c±64 TTG±
+c±65 TDHG± + c±66 TDHG± + c±67 T∂G± + c±68 ∂[D,D]G± + c±69DG+DG±G−
+c±70DH [D,D]G± + c±71DHHDG± + c±72DHDHG± + c±73DHDHG±
+c±74DH∂G± + c±75DTDG± + c±76DTHG± + c±77 ∂DHG± + c±78 [D,D]TG±
+c±79DH[D,D]G± + c±80DHDHG± + c±81DH∂G± + c±82DTDG± + c±83DTHG±
+c±84 ∂DHG± + c±85 ∂G±G+G− + c±86 ∂HDG± + c±87 ∂HHG± + c±88 ∂HDG±
+c±89 ∂TG± + c±90 ∂
2G±
]
(Z2) + · · · , (6.8)
where the coefficients are given in Appendix G.2 after substituting (6.4) explicitly. One uses
the notation in (6.5) and introduces the following notations
G ≡ G+, G ≡ G−, H ≡ H+, H ≡ H−, (6.9)
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in order to write down two similar equations together 22.
The fusion rule between the N = 2 higher spin-1 current and the N = 2 higher spin-3
2
currents is given by
[T(1)] ·
[
U(
3
2
)
V(
3
2
)
]
= [I] +
[
T(1)U(
3
2
)
T(1)V(
3
2
)
]
+
[
U(
5
2
)
V(
5
2
)
]
, (6.10)
where the last term, which lives in the next 16 higher spin currents, has its component
expressions in the 5-th to 12-th equations of (5.2) with s = 2 23.
6.3.3 The OPE between the N = 2 higher spin-1 current and the N = 2 higher
spin-2 current
The OPE between the N = 2 higher spin-1 current and the N = 2 higher spin-2 current,
where four components of N = 2 higher spin-1, 2 currents are given the first four equations
of (5.2) and the last four equations with s = 1, is summarized by
T(1)(Z1)W
(2)(Z2) =
θ12
z312
c1H(Z2) +
θ12
z312
c2H(Z2)
+
1
z212
[
c3 T + c4DH + c5DH + c6GG + c7HH
]
(Z2)
+
θ12
z212
[
c8DT + c9GDG+ c10HDH + c11HDH + c12HGG+ c13 TH + c14DGG+ c15 ∂H
]
+
θ12
z212
[
c16DT + c17GDG + c18HDH + c19HGG+ c20 TH + c21DGG+ c22DHH + c23 ∂H
]
+
θ12θ12
z212
[
c24T
(2) + c25T
(1)T(1) + c26 [D,D]T + c27 ∂DH + c28G[D,D]G+ c29G∂G
+c30HGDG+ c31HHDH + c32HHGG+ c33HDGG+ c34HDHH + c35H∂H
+c36HGDG+ c37HDGG+ c38 TT + c39 TDH + c40 TDH + c41 TGG+ c42 THH
+c43 ∂DH + c44DGDG+ c45DHDH + c46DHDH + c47DHGG+ c48DTH
+c49 [D,D]GG+ c50DGDG+ c51DHDH + c52DHGG+ c53DTH + c54 ∂GG
22 Let us put the θ = 0 = θ in (6.8). Then the left hand side is given by Φ
(1)
0 (z1) 2Φ
(1),3
1
2
(z2). The right hand
side contains (c+13[D,D]G+ + c−13[D,D]G−), which is equal to ([D,D]G+ − [D,D]G−). This will further
reduce to 2G3(z2) with other terms. Therefore, the first-order term of the OPE Φ
(1)
0 (z1)Φ
(1),3
1
2
(z2) contains
the G3(z2) term, as one expects in the component approach.
23One uses the nonstandard notation in (6.10). If one uses the ± notations in the higher spin currents
U
( 3
2
),V(
3
2
),U(
5
2
) and V(
5
2
) (that is, U
( 3
2
)
± for the first two and U
( 5
2
)
± for the last two), then one can write
down them in one line rather than 2 × 1 matrices as in (6.10). In our notation, the currents U( 32 )(Z) and
U
( 5
2
)(Z) are living in the different N = 2 multiplets. The former has s = 1 (the component of the lowest
N = 4 multiplet) and the latter has s = 2 (the component of the next N = 4 multiplet).
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+c55 ∂HH + c56 ∂T
]
(Z2)
+
1
z12
[
c57 ∂DH + c58 ∂DH + c59G[D,D]G + c60G∂G + c61HGDG+ c62HHDH
+c63HDGG+ c64HDHH + c65H∂H + c66HGDG+ c67HDGG+ c68DHGG
+c69DTH + c70 [D,D]GG+ c71DHGG+ c72DTH + c73 ∂GG + c74 ∂HH + c75 ∂T
]
(Z2)
+
θ12
z12
[
c76DT
(2) + c77T
(1)DT(1) + c78G∂DG+ c79H∂DH + c80HG[D,D]G
+c81HG∂G+ c82HHGDG+ c83HHDGG+ c84HDGDG+ c85HDHDH
+c86H [D,D]GG + c87HDGDG+ c88HDHDH + c89HDHGG+ c90H∂GG
+c91HDGDG+ c92 TDT + c93 TGDG+ c94 THDH + c95 TDGG+ c96 T∂H
+c97 ∂DT + c98DHGDG+ c99DHDGG+ c100 ∂DHH + c101 [D,D]GDG
+c102 [D,D]TH + c103DG[D,D]G+ c104DG∂G + c105DHGDG+ c106DHDGG
+c107DTDH + c108DTDH + c109DTGG+ c110DTHH + c111 ∂DGG + c112 ∂GDG
+c113 ∂H DH + c114 ∂HDH + c115 ∂HGG + c116 ∂HHH + c117 ∂TH + c118 ∂
2H
]
(Z2)
+
θ12
z212
[
c119DT
(2) + c120T
(1)DT(1) + c121G∂DG+ c122HHGDG+ c123HHDGG
+c124HDGDG+ c125H∂HH + c126HG[D,D]G + c127HG∂G + c128HDGDG
+c129H[D,D]GG+ c130HDGDG+ c131H∂GG + c132 TDT + c133 TGDG
+c134 TDGG+ c135 TDHH + c136 T∂H + c137 ∂DT + c138DG[D,D]G+ c139DG∂G
+c140DTGG+ c141DHHDH + c142DHHGG + c143DHDGG+ c144DHDHH
+c145DH∂H + c146DTDH + c147DTDH + c148DHGDG+ c149DTHH
+c150 ∂DGG+ c151∂DHH + c152 [D,D]GDG+ c153 [D,D]TH + c154DHGDG
+c155DHDGG+ c156 ∂DHH + c157 ∂GDG+ c158 ∂HDH + c159 ∂HGG+ c160 ∂TH
+c161 ∂
2H
]
(Z2)
+
θ12θ12
z12
[
c162 ∂T
(2) + c163 ∂T
(1)T(1) + c164 ∂
2DH + c165G∂[D,D]G+ c166G∂
2G
+c167HG∂DG+ c168HHG∂G + c169HH∂GG + c170HDG[D,D]G+ c171HDG∂G
+c172HDH∂H + c173H∂DGG+ c174H [D,D]GDG+ c175H∂DHH + c176H∂GDG
+c177H∂HDH + c178H∂HGG+ c179H∂
2H + c180HG∂DG + c181H [D,D]GDG
+c182HDG[D,D]G + c183HDG∂G+ c184H∂DGG + c185H∂GDG¯ + c186 T∂DH
34
+c187 T∂DH + c188 TG∂G+ c189 TH∂H + c190 T∂GG + c191 T∂HH + c192DG∂DG
+c193DH∂DH + c194DHG∂G+ c195DH∂GG+ c196DTGDG+ c197DTDGG
+c198DT∂H + c199 ∂DGDG+ c200 ∂DHDH + c201 ∂DHDH + c202 ∂DHGG
+c203 ∂DHHH + c204 ∂DTH + c205 [D,D]G∂G + c206 ∂[D,D]GG + c207DG∂DG
+c208DHG∂G + c209DH∂GG + c210DTGDG+ c211DTDGG+ c212DT∂H
+c213 ∂DGDG+ c214 ∂DHDH + c215 ∂DHGG+ c216 ∂DTH + c217 ∂G[D,D]G
+c218 ∂HGDG+ c219 ∂HHDH + c220 ∂HHGG+ c221 ∂HDGG+ c222 ∂HDHH
+c223 ∂H∂H + c224 ∂HGDG+ c225 ∂HDGG+ c226 ∂TT + c227 ∂TDH + c228 ∂TDH
+c229 ∂TGG+ c230 ∂THH + c231 ∂[D,D]T + c232 ∂
2GG+ c233 ∂
2HH + c234 ∂
2DH
+c235 ∂
2T
]
(Z2) + · · · , (6.11)
where the coefficients are given in Appendix G.3 and one uses the notation in (6.5) 24.
The fusion rule between the N = 2 higher spin-1 current and the N = 2 higher spin-2
current is given by
[T(1)] · [W(2)] = [I] + [T(1)T(1)] + [T(2)], (6.12)
where the last term, which lives in the next 16 higher spin currents, has its component
expressions in the first four equations of (5.2) with s = 2. Recall that the next higher N = 4
multiplet has four N = 2 higher spin currents denoted by T(2)(Z), U(52 )(Z), V(52 )(Z) and
W(3)(Z). Some of the terms in the right hand side of (6.11) occur in (6.6) but most of the
terms in (6.11) arise newly. For example, c10- and c13-terms do not appear in (6.6).
6.3.4 Other remaining OPEs in N = 2 superspace
From Appendix G.4, the fusion rule between the N = 2 higher spin-3
2
currents, where four
components of N = 2 higher spin-3
2
currents are given the 5-th to 12-th equations of (5.2)
with s = 1, is summarized by [
U(
3
2
)
V(
3
2
)
]
·
[
U(
3
2
)
V(
3
2
)
]
= [I]. (6.13)
From Appendix G.5, the other fusion rule between the N = 2 higher spin-3
2
currents,
where four components of N = 2 higher spin-3
2
currents are given the 5-th to 12-th equations
24 Let us take θ = 0 = θ in (6.11). Then the left hand side is given by Φ
(1)
0 (z1)
(
4 iΦ
(1),12
1 +
8 i α
3 Φ
(1),34
1
)
(z2).
The right hand side contains c6(GG)(Z2) which reduces to 2 i c6 (Γ
3 Γ4)(z2) in the second-order pole. This is
what one expects from the component approach from Appendix H.1.
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of (5.2) with s = 1, is summarized by
[U(
3
2
)] · [V(32 )] = [I] + [T(1)T(1)] + [T(1)W(2)] + [U(32 )V(32 )] + [T(2)] + [W(3)], (6.14)
where the last two terms, which live in the next 16 higher spin currents, has its component
expressions in the first four and the last four equations of (5.2) with s = 2. Therefore, one
sees that the right hand sides of (6.10), (6.12) and (6.14) contain the next 16 higher spin
currents in terms of its N = 2 version.
From Appendix G.6, the fusion rule between the N = 2 higher spin-3
2
current and the
N = 2 higher spin-2 current, where four components of N = 2 higher spin-3
2
currents are
given the 5-th-12-th equations of (5.2) and four components of N = 2 higher spin-2 currents
are given the last four equations of (5.2) with s = 1, is summarized by[
U(
3
2
)
V(
3
2
)
]
· [W(2)] = [I] +
[
T(1)U(
3
2
)
T(1)V(
3
2
)
]
+
[
U(
5
2
)
V(
5
2
)
]
(6.15)
where the last term, which lives in the next 16 higher spin currents, has its component
expressions in the 5-th to 12-th equations of (5.2) with s = 2.
Finally from Appendix G.7, the fusion rule between the N = 2 higher spin-2 currents,
where four components of N = 2 higher spin-2 current are given the last four equations of
(5.2) with s = 1, is described by
[W(2)] · [W(2)] = [I] + [T(1)T(1)] + [T(1)W(2)] + [U(32 )V(32 )] + [T(2)] + [W(3)] (6.16)
where the last two terms, which live in the next 16 higher spin currents, have its component
expressions in the first four and the last four equations of (5.2) with s = 2. The presence of
[W(3)] in (6.16) occurs also in the N = 2 WN+1 algebra studied in [31, 32].
By adding (6.7), (6.10), (6.12), (6.13), (6.14), (6.15) and (6.16) together, one obtains the
fusion rule for the lowest 16 higher spin currents
[I] +
(
[T(1)T(1)] + [T(1)U(
3
2
)] + [T(1)V(
3
2
)] + [T(1)W(2)] + [U(
3
2
)V(
3
2
)]
)
+
(
[T(2)] + [U(
5
2
)] + [V(
5
2
)] + [W(3)]
)
(6.17)
in the N = 2 superspace. In next section, this fusion rule will be written in the N = 4
superspace. At the moment it is not clear why the terms [U(
3
2
)U(
3
2
)], [U(
3
2
)W(2)], [V(
3
2
)V(
3
2
)],
[V(
3
2
)W(2)] and [W(2)W(2)] do not appear in the above fusion rule, but if one goes to N = 4
superspace, one can easily understand the reason as follows. In the fusion rule of [Φ(1)] · [Φ(1)],
the relation (5.4) has an expansion of θ3 and θ4 and the normal ordered product Φ(1)Φ(1) at
the same point of N = 4 superspace coordinate contains the above normal ordered product
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in (6.17) because those terms have linear in θ3- or θ4- or θ3,4-independent term. However,
the above five normal ordered products, which are not allowed in (6.17), have the quadratic
terms in θ3,4 and therefore they vanish in the viewpoint of N = 4 superspace 25.
7 The OPEs betweenthe 16 higher spin currents in N =
4 superspace
In this final section, one would like to summarize what has been obtained in previous section
in N = 4 superspace.
7.1 The 136 OPEs from N = 2 superspace results
In previous section, the complete N = 2 OPEs with complete structure constants are deter-
mined. Again, using the package [14], one can go to the component approach where the 136
OPEs are determined completely. They are presented in Appendix H with simplified nota-
tion. One might ask whether there exists a possibility for having the new primary currents in
these 136 OPEs or not. Because one does not check them from the 16 higher spin currents in
the N = 4 coset theory for generic N by hand, one should be careful about the occurrence of
the new primary currents in the OPEs. For example, in the bosonic coset theory described
in [9], the higher spin-4 current appears as long as N ≥ 4. Or for N = 3, there is no higher
spin-4 current because the structure constant appearing in the higher spin-4 current contains
the factor (N − 3). Furthermore, the higher spin-5 current appears as long as N ≥ 5. Or
for N = 4, there is no higher spin-5 current because the structure constant appearing in the
higher spin-5 current contains the factor (N − 4). Therefore as the number N increases, the
extra new primary currents occur.
However, in the present N = 4 coset theory, this feature does not appear. As explained
around (6.2) before, we have confirmed that there are no extra primary currents in the basic
16 OPEs between the higher spin-1 current and 16 higher spin currents using the WZW
currents for several N -values. We believe that these basic 16 OPEs satisfy even if one tries
to calculate them by hand. This behavior is rather different from the one from the purely
bosonic coset theory.
25Let us emphasize, as noticed in [11], that if one takes the basis in [23] where the higher spin-3 current
is not a primary current, then the above nonlinear terms in N = 2 superspace are disappeared with the
redefinitions of the next 16 higher spin currents.
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7.2 The N = 4 superspace description
Then the final one single N = 4 OPE between the N = 4 (higher spin current) multiplet of
super spin 1 can be described as
Φ(1)(Z1)Φ
(1)(Z2) =
θ4−012
z412
c1 +
θ4−i12
z312
c2 J
i(Z2) +
θ4−012
z312
c3 ∂J(Z2) +
1
z212
c4
+
θ
4−ij
12
z212
[
c5 J
iJ j + c6 J
ij + c7 ε
ijkl JkJ l + c8 J
4−ij
]
(Z2)
+
θ4−i12
z212
[
c9 J
4−i + c10 ∂J
i + c11 ε
ijkl J jkJ l + c12 J
ijJ j + c13 ∂JJ
i
]
(Z2)
+
θ4−012
z212
[
c14Φ
(2) + c15Φ
(1)Φ(1) + c16 J
4−0 + c17 J
4−iJ i + εijkl
{
c18 J
iJ jJkJ l + c19 J
ijJkl
}
+c20 J
4−ijJ4−ij + c21 J
ijJ iJ j + c22 J
4−ijJ iJ j + c23 ∂
2J + c24 ∂J
iJ i + c25 ∂J∂J
]
(Z2)
+
θ
4−jkl
12
z12
[
c26 J
jkl + εijkl(c27 ∂J
i + c28 J
ijJ j) + c29 J
jJkJ l
]
(Z2)
+
θ
4−ij
12
z12
[
c30 (J
4−iJ j − J4−jJ i) + c31 ∂J4−ij + c32 ∂J ij + c33 ∂(J iJ j)
+c34 ε
ijkl ∂(Jk J l) + c35 (J
ikJkJ j − J jkJkJ i)
]
(Z2)
+
θ4−i12
z12
[
c36D
iΦ(2) + c37Φ
(1)DiΦ(1) + c38(J
ijJ ijJ i − J4−ijJ ikJ4−ijk) + c39 ∂2JJ i
+c40 ∂
2J i + c41 J
ij∂J j + c42 J
i∂J jJ j + c43 J
ijJ4−j + c44 ∂J
i ∂J i + c45 ∂J
4−i
+c46 ∂J
ijJ j + c47 J
4−ijJ4−j + c48 J
ij∂JJ j + c49 ∂JJ
4−i
+εijkl
{
c50 J
jJkJ ijk + c51 (J
ijJklJ i − ∂JJ jkJ l − J iJ jJ ikl) + c52 J ijJ iJkJ l + c53 J jk∂J l
c54 ∂JJ
jJkJ l + c55 ∂(J
jJkJ l) + c56 ∂J
jkJ l
}]
(Z2)
+
θ4−012
z12
[
c57 ∂Φ
(2) + c58 ∂Φ
(1)Φ(1) + c59 J
4−i∂J i + c60 ∂J
4−0 + c61 ∂(J
4−ijJ4−ij)
+c62 ∂
2J∂J + c63 ∂
3J + c64 ∂
2J iJ i + c65 ∂(J
ijJ iJ j) + c66 J
iJ j∂J ij + c67 ∂J∂J
iJ i
+εijkl
{
c68 ∂(J
iJ jJkJ l) + c69 ∂(J
ijJkl) + c70 ∂(J
ijJkJ l)
}]
(Z2) + · · · , (7.1)
where the simplified notations are introduced as follows:
J(4)(Z) ≡ J(Z), DiJ(4)(Z) ≡ J i(Z), DiDjJ(4)(Z) ≡ J ij(Z),
DiDj DkJ(4)(Z) ≡ J ijk(Z), D1D2D3D4J(4)(Z) ≡ J1234(Z) ≡ J4−0(Z). (7.2)
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Note that θ4−ijk = εlijkθl and one uses unusual notation for the summation. For example,
see the c39-term, where the dummy index i arises four times. One can easily see that there
are consistent SO(4) index contractions with SO(4)-invariant tensors εijkl and δij in the right
hand side of the OPE (7.1) 26.
Therefore, the fusion rule for the lowest 16 higher spin currents in N = 4 superspace can
be written as
[Φ(1)] · [Φ(1)] = [I] + [Φ(1)Φ(1)] + [Φ(2)], (7.3)
where [I] denotes the large N = 4 linear superconformal family of the identity operator.
This is equivalent to the previous result (6.17) in N = 2 superspace. Note that the N = 4
multiplet Φ(1)(Z) stands for the four N = 2 higher spin currents T(1)(Z), U(32 )(Z), V(32 )(Z)
and W(2)(Z) while the next N = 4 multiplet Φ(2)(Z) stands for the four N = 2 next higher
spin currents T(2)(Z), U(
5
2
)(Z), V(
5
2
)(Z) and W(3)(Z). The explicit component expansions
for the two N = 4 higher spin currents with s = 1, 2 are presented in (3.1) previously 27.
8 Conclusions and outlook
As in the title of this paper, the single OPE between the N = 4 higher spin-1 multiplet is
given by (7.1) with the structure constants presented in Appendix (I.1). From the fusion rule
26 Let us take some simple example, where one sees how theN = 4 OPE can be reduced to the corresponding
OPE in the component approach. The nonlinear terms appear from the c5-term to c8-term in (7.1). Let us
multiply the operator D12 D
2
2 both sides of (7.1) with the condition of θ
i
1 = 0 = θ
i
2. Then the left hand
side is given by Φ
(1)
0 (z1) (−1)Φ(1),341 (z2). On the other hand, the right hand side contains D12D22 θ
1
12
θ2
12
z2
12
with
current-dependent terms. This leads to the singular term, − 1(z1−z2)2 . Therefore, the second-order terms of
the OPE Φ
(1)
0 (z1)Φ
(1),34
1 (z2) are given by 2(c5J
3 J4 + c6 J
34 + 2c7 J
1 J2 + c8 J
12)(z2) at vanishing θ
i. Then
one obtains 2(−c5Γ3 Γ4 + ic6 T 12 − 2c7 Γ1 Γ2 + ic8 T 34)(z2) where the coefficients are given in Appendix I.
Then one can check that this is equal to the particular singular terms in the corresponding OPE in Appendix
H.1.
27It is useful to see how one can obtain the N = 2 superspace description starting from its N = 4 version in
(7.1). Let us focus on the simplest OPE given by (6.6). One can put θ3 = 0 = θ4 in (7.1). Then the left hand
side gives rise to T(1)(Z1)T
(1)(Z2). Then how one can obtain the nontrivial contributions from the right
hand side with the above conditions? If one has θ412, then this does not produce the nontrivial contributions.
For the terms θ4−i, one does not have any nonzero contributions because it contains either θ3 or θ4. For the
terms θ4−ij , one can have nonzero contributions for the indices i, j being 3, 4. For the terms θ4−ijk, one can
have nonzero contributions. Finally, for the term 1
z2
12
, the nonzero contribution occurs. Then one can easily
see that the above coefficient c4 in (7.1) is equal to the coefficient c1 in (6.6). Furthermore, the expression
(c5 J
3 J4 + c6 J
34 + c7 ε
34klJk J l + c8 J
12) should be reproduced to the corresponding quantity in (6.6). For
example, the c5-term here can be obtained from (4.3) and gives the expression
i
2GG(Z2). Also one has the
relation
θ1
12
θ2
12
z2
12
= i2
θ12 θ12
z2
12
and one obtains that the coefficient of θ12 θ12
z2
12
is given by − 14 c5GG(Z2), where the
coefficient c5 is given by Appendix I. This becomes c6GG(Z2) in (6.6) with Appendix G.1, as one expects.
It is straightforward to check the remaining other terms explicitly.
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in (7.3), the N = 4 higher spin-2 multiplet occurs in the right hand side of this OPE.
Let us make a list for the future directions as follows:
• Asymptotic symmetry algebra and three point functions
As described in the introduction, the main motivation of this paper is to obtain the
complete OPE between the 16 higher spin currents in N = 4,N = 2 superspaces and in the
component approach. One expects that this symmetry algebra also appears in the AdS3 bulk
theory as an asymptotic symmetry algebra. So the immediate question is to construct the
eigenvalue equations, to obtain the corresponding three-point functions and see the matches
with the previous two dimensional CFT computations in [6].
• Other representations for the higher spin currents under the group SO(4)
In this paper, the N = 4 higher spin-1 multiplet is a singlet under the SO(4). In [5], the
N = 4 multiplets R(s)(2, 1), R(s)(1, 2), R(s+ 12 )(2, 1), R(s+ 32 )(1, 2), · · ·, where (2, 1) and (1, 2)
are the representations under the SU(2) × SU(2) occur in the stringy chiral algebra. The
above N = 4 higher spin multiplets Φ(1) and Φ(2) are given by R(1)(1, 1) and R(2)(1, 1). At
least, one can construct the N = 4 primary condition (3.2) for these other representations by
adding the extra terms [17]. The SO(4) vector representation 4 breaks into 4→ (2, 1)⊕(1, 2)
under the SU(2) × SU(2). It would be interesting to see the nontrivial OPEs between the
nonsinglet N = 4 higher spin currents with lower spins.
• Orthogonal coset theory
One can also apply the present analysis of this paper to the N = 4 orthogonal coset theory.
So far the higher spin extension of the large N = 4 nonlinear superconformal algebra in the
realization of large N = 4 orthogonal coset theory was obtained in [33]. It is straightforward
to construct the extension of the large N = 4 linear superconformal algebra, where the group
G = SO(N + 4) appears in the large N = 4 orthogonal coset theory for N = 4. It would be
interesting to obtain the final N = 4 single OPE Φ(2)(Z1)Φ(2)(Z2), where the Φ(2)(Z) is the
lowest N = 4 higher spin multiplet of super spin 2, corresponding to the equation (7.1). Note
that the lowest 16 higher spin currents have the lowest higher spin-2 current, whose OPE is
nontrivial, compared to the corresponding higher spin-1 current for the unitary case, because
the second-order pole contains the nontrivial composite spin 2 fields. In this direction, the
work of [34, 35, 36, 37, 38] will be useful.
• An extension of large N = 4 nonlinear superconformal algebra in the N = 4 superspace
In this paper, the extension of the large N = 4 linear superconformal algebra was de-
scribed. What about the extension of the large N = 4 nonlinear superconformal algebra by
decoupling the spin-1 current U(z) and four spin-1
2
currents Γi(z) [39, 40, 41]? Is it possible
to express the 11 currents in N = 4 superspace (or N = 2 superspace)?
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• Simplification of N = 2 OPEs using the summation indices
In N = 2 superspace, the original SO(4) symmetry is broken to SO(2) symmetry. In the
right hand side of the OPEs in N = 2 superspace, there are too many terms in Appendix G.
It would be interesting to see whether one can simplify them using the summation indices.
• An extension of small N = 4 superconformal algebra
From (7.2), one can take large N ’t Hooft limit with the rescales for the currents and this
leads to an extension of small N = 4 superconformal algebra. It would be interesting to study
this direction because this algebra appears in the recent studies [2, 3].
• The N = 3 holography
In the work of [42, 43, 44], the N = 3 holography was found in the context of Kazama-
Suzuki model for the particular level. See also [45, 46]. It would be interesting to construct the
higher spin currents. One can easily see the N = 3 primary current condition for any N = 3
multiplet, which consists of one higher spin-s current, three higher spin-(s+ 1
2
) currents, three
higher spin-(s + 1) currents and one higher spin-(s + 3
2
) current in the component approach.
It is nontrivial to obtain the N = 3 OPE between the lowest N = 3 higher spin multiplet and
itself. Several (N,M) cases will be useful to understand the structure of this OPE. Therefore,
the N = 3 description of this paper can give some hints for the index structure of SO(3)
group.
• The other OPEs for the next higher spin currents
One can also consider the other OPEs between the N = 4 higher spin multiplets. It is
nontrivial to obtain the OPEs Φ(1)(Z1)Φ
(2)(Z2) and Φ
(2)(Z1)Φ
(2)(Z2). From the experience
of this paper, it is enough to calculate the OPEs between the lowest higher spin-1 current
from Φ(1)(Z1) and the 16 currents from Φ
(2)(Z2) for any N and k. Similarly, one should
calculate the OPEs between the higher spin-2 current from Φ(2)(Z1) and the 16 higher spin
currents from Φ(2)(Z2) for any N and k. This study will help also the determination of the
previous unknown parameter X in (6.4).
• The N = 3 and N = 1 superspace descriptions
In this paper, the complete OPE is written in N = 4, 2 superspace and in component
approach. Because the two N = 4 multiplets are given in terms of N = 3 versions (and
N = 1 versions), it is straightforward to write the complete OPE in the N = 3 and N = 1
superspaces.
• Jacobi identity in N = 4 superspace
It would be interesting to see the coefficients appearing in (7.1) from the Jacobi identity
in N = 4 superspace. That is, one can analyze the Jacobi identity for the three quantities
J(4)(Z), Φ(1)(Z) and Φ(1)(Z) as done in the extension of N = 1 superconformal algebra.
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Appendix A The OPEs between 16 currents in component
approach
As described in section 2, the N = 4 OPE (2.4) can be written in terms of the following
component results [17, 20]
L(z)L(w) =
1
(z − w)4
1
2
c+
1
(z − w)2 2L(w) +
1
(z − w) ∂L(w) + · · · ,
L(z)Gi(w) =
1
(z − w)2
3
2
Gi(w) +
1
(z − w) ∂G
i(w) + · · · ,
L(z) T ij(w) =
1
(z − w)2 T
ij(w) +
1
(z − w) ∂T
ij(w) + · · · ,
L(z) Γi(w) =
1
(z − w)2
1
2
Γi(w) +
1
(z − w) ∂Γ
i(w) + · · · ,
L(z)U(w) =
1
(z − w)2 U(w) +
1
(z − w) ∂U(w) + · · · ,
Gi(z)Gj(w) =
1
(z − w)3
2
3
c δij − 1
(z − w)2 2 i
[
T ij + 2α εijkl T kl
]
(w)
+
1
(z − w)
[
2 δij L− i ∂T ij − 2i α εijkl ∂T kl
]
(w) + · · · ,
Gi(z) T jk(w) = − 1
(z − w)2
[
εijkl Γl + 2α(δikΓj − δijΓk)
]
(w)
− 1
(z − w)
[
εijkl ∂Γl + 2α(δik∂Γj − δij∂Γk) + i δik Gj − i δij Gk
]
(w) + · · · ,
Gi(z) Γj(w) =
1
(z − w)
[
− εijkl T kl + i δij U
]
(w) + · · · ,
Gi(z)U(w) = − 1
(z − w)2 i Γ
i(w)− 1
(z − w) i ∂Γ
i(w) + · · · ,
T ij(z) T kl(w) =
1
(z − w)2
1
2
[
(k+ + k−)(δikδjl − δilδjk)− εijkl (k+ − k−)
]
− 1
(z − w) i
[
δik T jl − δil T jk − δjk T il + δjl T ik
]
(w) + · · · ,
T ij(z) Γk(w) = − 1
(z − w) i
[
δik Γj − δjk Γi
]
(w) + · · · ,
Γi(z) Γj(w) =
1
(z − w)
1
2
(k+ + k−) δij + · · · ,
U(z)U(w) = − 1
(z − w)2
1
2
(k+ + k−) + · · · , (A.1)
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where one introduces U(z) ≡ −∂∆(z) in order not to have log(z−w) in the OPE. The central
charge appearing in the OPE L(z)L(w) is given by (2.3). The spin-3
2
currents Gi(w), the
spin-1 currents T ij(w) = −T ji(w), the spin-1
2
currents Γi(w) and the spin-1 current U(w),
where i, j = 1, 2, 3, 4, are primary currents of spins 3
2
, 1, 1
2
, 1, respectively under the stress
energy tensor L(z) from the second-fifth equations of (A.1). In the OPE Gi(z)Gj(w), the
parameter α is given by (2.2). The totally antisymmetric epsilon tensor with 4 indices εijkl
appearing in the second order pole is SO(4)-group invariant. Of course, the rank 2 Kronecker
delta δij is the symmetric SO(4)-invariant tensor. A typo in [17] from the OPE T ij(z) T kl(w)
is corrected. Recall that in (2.1) the cubic and quartic terms in the fermionic coordinates θi
contain the extra derivative terms. One can also obtain the various OPEs by including those
derivative terms in the currents L(z) or Gi(z). The above OPEs in (A.1) will be compared
to those described in different basis in next Appendix B. There exist two trivial OPEs
T ij(z)U(w) = + · · · and Γi(z)U(w) = + · · ·. There are no singular terms in these OPEs.
Appendix B The OPEs between 16 currents in component
approach in different basis
The large N = 4 linear superconformal algebra can be described as [47, 24]
T (z) T (w) =
1
(z − w)4
c
2
+
1
(z − w)2 2T (w) +
1
(z − w) ∂T (w) + · · · ,
T (z)φ(w) =
1
(z − w)2 hφ φ(w) +
1
(z − w) ∂φ(w) + · · · ,
Gµ(z)Gν(w) =
1
(z − w)3
2
3
δµνc− 1
(z − w)2
8
(k+ + k−)
(k− α+iµν A
+
i + k
+ α−iµν A
−
i )(w)
+
1
(z − w)
[
2δµνT − 4
(k+ + k−)
∂(k− α+iµν A
+
i + k
+ α−iµν A
−
i )
]
(w) + · · · ,
A±i(z)Gµ(w) = ∓ 1
(z − w)2
2k±
(k+ + k−)
α±iµν Γ
ν(w) +
1
(z − w) α
±i
µν G
ν(w) + · · · ,
A±i(z)A±j(w) = − 1
(z − w)2
1
2
k±δij +
1
(z − w) ǫ
ijkA±k(w) + · · · ,
Γµ(z)Gν(w) =
1
(z − w)
[
2(α+iµνA
+
i − α−iµνA−i ) + δµν U
]
(w) + · · · ,
A±i(z) Γµ(w) =
1
(z − w) α
±i
µν Γ
ν(w) + · · · ,
U(z)Gµ(w) =
1
(z − w)2 Γ
µ(w) + · · · ,
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Γµ(z) Γν(w) = − 1
(z − w)
(k+ + k−)
2
δµν + · · · ,
U(z)U(w) = − 1
(z − w)2
(k+ + k−)
2
+ · · · , (B.1)
where the conformal dimensions h for the currents Γµ(w), A±,i(w), U(w) andGµ(w) (i = 1, 2, 3
and µ = 1, 2, 3, 4) are given by 1
2
, 1, 1, 3
2
respectively. The central charge is given by (2.3).
The 4× 4 matrices α±,i is defined by
α±iµν =
1
2
(±δiµδν4 ∓ δiνδµ4 + ǫiµν) ,
with ǫ123 = 1 and ǫµν4 = 0. The spin-
1
2
currents Γµ(z) in this Appendix is different from those
in Appendix A because their OPEs are different from each other. The former has a minus sign
and the latter has a plus sign. The currents T (z) and U(z) correspond to the currents L(z)
and U(z) appearing in Appendix A. The nontrivial parts in identifying the corresponding
currents are given by the spin-1 currents and the spin-3
2
currents. They are described in the
subsection 2.4. It is clear that the levels k± are those of two SU(2) algebras in the OPEs
A±,i(z)A±,j(w).
Appendix C The OPEs between the 16 currents and the 16
higher spin currents in component approach
From theN = 4 primary current condition (3.2), one can rewrite it in the component approach
as follows:
L(z) Φ
(s)
2 (w) = −
1
(z − w)4 12 s αΦ
(s)
0 (w) +
1
(z − w)3 4 α ∂Φ
(s)
0 (w)
+
1
(z − w)2 (s+ 2)Φ
(s)
2 (w) +
1
(z − w) ∂Φ
(s)
2 (w) + · · · ,
L(z) Φ
(s),i
3
2
(w) =
1
(z − w)3 2 αΦ
(s),i
1
2
(w) +
1
(z − w)2 (s+
3
2
)Φ
(s),i
3
2
(w) +
1
(z − w) ∂Φ
(s),i
3
2
(w) + · · · ,
L(z) Φ
(s),ij
1 (w) =
1
(z − w)2 (s+ 1)Φ
(s),ij
1 (w) +
1
(z − w) ∂Φ
(s),ij
1 (w) + · · · ,
L(z) Φ
(s),i
1
2
(w) =
1
(z − w)2 (s+
1
2
)Φ
(s),i
1
2
(w) +
1
(z − w) ∂Φ
(s),i
1
2
(w) + · · · ,
L(z) Φ
(s)
0 (w) =
1
(z − w)2 sΦ
(s)
0 (w) +
1
(z − w)1 ∂Φ
(s)
0 (w) + · · · ,
Gi(z) Φ
(s)
2 (w) = −
1
(z − w)3 4(1 + 2s)αΦ
(s),i
1
2
(w)− 1
(z − w)2
[
(3 + 2s)Φ
(s),i
3
2
− 2α∂Φ(s),i1
2
]
(w)
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− 1
(z − w) ∂Φ
(s),i
3
2
(w) + · · · ,
Gi(z) Φ
(s),j
3
2
(w) =
1
(z − w)3 8 s α δij Φ
(s)
0 (w)
− 1
(z − w)2
[
2(1 + s) Φ
(s),ij
1 + 2αΦ
(s),4−[ij]
1 + 2α δij ∂Φ
(s)
0
]
(w)
− 1
(z − w)
[
∂Φ
(s),ij
1 + δij Φ
(s)
2
]
(w) + · · · ,
Gi(z) Φ
(s),jk
1 (w) = −
1
(z − w)2
[
2 α
(
δij Φ
(s),k
1
2
− δik Φ(s),j1
2
)
+ (1 + 2s) Φ
(s),4−[ijk]
1
2
]
(w)
− 1
(z − w)
[(
δij Φ
(s),k
3
2
− δik Φ(s),j3
2
)
+ ∂Φ
(s),4−[ijk]
1
2
]
(w) + · · · ,
Gi(z) Φ
(s),j
1
2
(w) = − 1
(z − w)2 2 s δij Φ
(s)
0 (w)−
1
(z − w)
[
δij ∂Φ
(s)
0 − Φ(s),4−[ij]1
]
(w) + · · · ,
Gi(z) Φ
(s)
0 (w) = −
1
(z − w) Φ
(s),i
1
2
(w) + · · · ,
T ij(z) Φ
(s)
2 (w) =
1
(z − w)2 2 i (s+ 1)Φ
(s),ij
1 (w) + · · · ,
T ij(z) Φ
(s),k
3
2
(w) =
1
(z − w)2 i (2s+ 1)Φ
(s),4−[ijk]
1
2
(w)− 1
(z − w)
[
iδik Φ
(s),j
3
2
− iδjk Φ(s),i3
2
]
(w) + · · · ,
T ij(z) Φ
(s),kl
1 (w) =
1
(z − w)2 2 i s εijklΦ
(s)
0 (w)
− 1
(z − w)
[
iδik Φ
(s),jl
1 − iδil Φ(s),jk1 − iδjk Φ(s),il1 + iδjl Φ(s),ik1
]
(w) + · · · ,
T ij(z) Φ
(s),k
1
2
(w) =
1
(z − w)
[
− iδik Φ(s),j1
2
+ iδjk Φ
(s),i
1
2
]
(w) + · · · ,
U(z) Φ
(s)
2 (w) = −
1
(z − w)3 4 sΦ
(s)
0 (w) +
1
(z − w)2 2 ∂Φ
(s)
0 (w) + · · · ,
U(z) Φ
(s),i
3
2
(w) =
1
(z − w)2 Φ
(s),i
1
2
(w) + · · · ,
Γi(z) Φ
(s)
2 (w) = −
1
(z − w)2 i (2s+ 1)Φ
(s),i
1
2
(w) +
i
(z − w) ∂Φ
(s),i
1
2
(w) + · · · ,
Γi(z) Φ
(s),j
3
2
(w) =
1
(z − w)2 2 i s δij Φ
(s)
0 (w)−
1
(z − w)
[
i δij ∂Φ
(s)
0 + iΦ
(s),4−[ij]
1
]
(w) + · · · ,
Γi(z) Φ
(s),jk
1 (w) = −
1
(z − w)
[
i δij Φ
(s),k
1
2
− i δik Φ(s),j1
2
]
(w) + · · · . (C.1)
In the first four equations of (C.1), the higher spin currents are primary fields Φ
(s),ij
1 (w),
Φ
(s),i
1
2
(w) and Φ
(s)
0 (w) of spins (s+1), (s+
1
2
) and s, respectively under the stress energy tensor
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L(z). On the other hand, the currents Φ
(s)
2 (w) and Φ
(s),i
3
2
(w) are not primary fields because the
right hand side of the OPEs contain the singular terms of order greater than 2 with nonzero α.
One can easily check that by subtracting the expression − 2α
(2s+1)
∂Φ
(s),i
1
2
(w) from the expression
Φ
(s),i
3
2
(w), one can construct the primary current (Φ
(s),i
3
2
− 2α
(2s+1)
∂Φ
(s),i
1
2
)(w), which is denoted as
Φ˜
(s),i
3
2
(w) in (3.3) because the previous third-order pole disappears. Similarly, one can easily
see that the higher spin current Φ˜
(s)
2 (w) in (3.3) is a primary current under the L(z) with the
help of Appendices A and C.
How one can obtain the higher spin-(s+ 1
2
), (s+1), (s+ 3
2
) and (s+2) currents starting from
the lowest higher spin-s current Φ
(s)
0 (w)? By analyzing the OPEs between the spin-
3
2
currents
Gi(z) and these higher spin currents as done in the subsection 3.5, one can generate them
systematically and completely. The OPE Gi(z) Φ
(s)
0 (w) determines the higher spin-(s +
1
2
)
current Φ
(s),i
1
2
(w). Now the OPE Gi(z) Φ
(s),j
1
2
(w) where j 6= i provides the higher spin-(s + 1)
currents Φ4−ij1 (w) from the first-order pole. Then the OPE G
i(z) Φ
(s),jk
1 (w), where i = j,
can give us the higher spin-(s + 3
2
) current Φ
(s),k
3
2
(w). Finally, the higher spin-(s + 2) current
Φ
(s)
2 (w) can be obtained from the OPE G
i(z) Φ
(s),j
3
2
(w) where i = j. All the OPEs in (C.1)
will be compared to those in next Appendix D.
Appendix D The OPEs between the 16 currents and the 16
higher spin currents in component approach
with different basis
Let us present the description of [23] as follows:
Ga(z) V
(s)
0 (w) =
1
(z − w) V
(s),a
1
2
(w) + · · · ,
A±,i(z) V
(s),a
1
2
(w) =
1
(z − w) α
±,i
ab V
(s),b
1
2
(w) + · · · ,
Ga(z) V
(s),b
1
2
(w) =
1
(z − w)2 2s δ
ab V
(s)
0 (w)
+
1
(z − w)
[
α
+,i
ab V
(s),+,i
1 + α
−,i
ab V
(s),−,i
1 + δ
ab ∂V
(s)
0
]
(w) + · · · ,
Qa(z) V
(s),±,i
1 (w) = ±
1
(z − w) 2α
±,i
ab V
(s),b
1
2
(w) + · · · ,
A±,i(z) V
(s),±,j
1 (w) =
1
(z − w)2 2s δ
ij V
(s)
0 (w) +
1
(z − w) ǫ
ijk V
(s),±,k
1 (w) + · · · ,
Ga(z) V
(s),±,i
1 (w) =
1
(z − w)2 4 (s+ γ∓)α
±,i
ab V
(s),b
1
2
(w)
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+
1
(z − w)
[
1
(2s+ 1)
∂(pole-2)∓ α±,iab V (s),b3
2
]
(w) + · · · ,
U(z) V
(s),a
3
2
(w) = − 1
(z − w)2 2 V
(s),a
1
2
(w) + · · · ,
Qa(z) V
(s),b
3
2
(w) =
1
(z − w)2 4 s δ
ab V
(s)
0 (w)
+
1
(z − w) 2
[
α
+,i
ab V
(s),+,i
1 + α
−,i
ab V
(s),−,i
1 − δab ∂V (s)0
]
(w) + · · · ,
A±,i(z) V
(s),a
3
2
(w) = ± 1
(z − w)2
[
8s(s+ 1) + 4γ∓
(2s+ 1)
]
α
±,i
ab V
(s),b
1
2
(w)
+
1
(z − w) α
±,i
ab V
(s),b
3
2
(w) + · · · ,
Ga(z) V
(s),b
3
2
(w) = − 1
(z − w)3
[
16s(s+ 1)(2γ − 1)
(2s+ 1)
]
δab V
(s)
0 (w)
− 1
(z − w)2
8(s+ 1)
(2s+ 1)
[
(s+ γ+)α
+,i
ab V
(s),+,i
1 − (s+ γ−)α−,iab V (s),−,i1
]
(w)
+
1
(z − w)
[
1
2(s+ 1)
∂(pole-2) + δab V
(s)
2
]
(w) + · · · ,
U(z) V
(s)
2 (w) =
1
(z − w)3 8 s V
(s)
0 (w)−
1
(z − w)2 4 ∂V
(s)
0 (w) + · · · ,
Qa(z) V
(s)
2 (w) = −
1
(z − w)2 2 (2s+ 1) V
(s),a
1
2
(w) +
1
(z − w) 2 ∂V
(s),a
1
2
(w) + · · · ,
A±,i(z) V
(s)
2 (w) = ±
1
(z − w)2 2(s+ 1) V
(s),±,i
1 (w) + · · · ,
Ga(z) V
(s)
2 (w) =
1
(z − w)3
[
16s(s+ 1)(2γ − 1)
(2s+ 1)
]
V
(s),a
1
2
(w)
+
1
(z − w)2 (2s+ 3) V
(s),a
3
2
(w) +
1
(z − w) ∂V
(s),a
3
2
(w) + · · · ,
T (z) V
(s)
2 (w) = −
1
(z − w)4
[
24s(s+ 1)(2γ − 1)
(2s+ 1)
]
V
(s)
0 (w)
+
1
(z − w)2 (s+ 2) V
(s)
2 (w) +
1
(z − w) ∂V
(s)
2 (w) + · · · ,
T (z) V
(s)
0 (w) =
1
(z − w)2 s V
(s)
0 (w) +
1
(z − w) ∂V
(s)
0 (w) + · · · ,
T (z) V
(s),a
1
2
(w) =
1
(z − w)2 (s+
1
2
) V
(s),a
1
2
(w) +
1
(z − w) ∂V
(s),a
1
2
(w) + · · · ,
T (z) V
(s),±,i
1 (w) =
1
(z − w)2 (s+ 1) V
(s),±,i
1 (w) +
1
(z − w) ∂V
(s),±,i
1 (w) + · · · ,
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T (z) V
(s),a
3
2
(w) =
1
(z − w)2 (s+
3
2
) V
(s),a
3
2
(w) +
1
(z − w) ∂V
(s),a
3
2
(w) + · · · . (D.1)
Here the two parameters are introduced as follows: γ+ = γ =
k−
(k++k−)
and γ− = 1 − γ =
k+
(k++k−)
. From the OPEs in (D.1), the higher spin-s, (s + 1
2
), (s + 1), (s + 3
2
) currents are
primary fields under the stress energy tensor T (z). Note that the higher spin-(s+ 2) current
V
(s)
2 (w) is not a primary current because there is a fourth-order pole term. One can consider
the extra composite field Φ
(s)
0 T (w) and make the above higher spin-(s+2) current transforming
as a primary field as in (3.11). As described in previous Appendix C, one can construct these
higher spin currents starting from the first equation of (D.1) completely. As explained in the
subsection 3.5 before, the linear terms in the fermionic coordinate θi and the θi-independent
term of (3.5) can be identified without any difficulty. The quadratic, cubic and quartic terms
in the fermionic coordinate θi of (3.5) can be obtained by looking at Appendices C and D.
Appendix E The four currents in N = 2 superspace and
its components
It is known that, in [15, 18, 16], 16 components of the fourN = 2 multiplets have the following
explicit forms
T|θ=θ¯=0 = −(T 12 + 2αT 34)(z),
DT|θ=θ¯=0 =
1
2
(G1 + iG2)(z),
DT|θ=θ¯=0 =
1
2
(G1 − iG2)(z),
−1
2
[D,D]T|θ=θ¯=0 = L(z),
G|θ=θ¯=0 = (iΓ3 − Γ4)(z),
G|θ=θ¯=0 = (iΓ3 + Γ4)(z),
DG|θ=θ¯=0 =
1
2
(iT 13 − T 14 − T 23 − iT 24)(z),
DG|θ=θ¯=0 =
1
2
(iT 13 − T 14 + T 23 + iT 24)(z),
DG|θ=θ¯=0 =
1
2
(−iT 13 − T 14 + T 23 − iT 24)(z),
DG|θ=θ¯=0 =
1
2
(−iT 13 − T 14 − T 23 + iT 24)(z),
−1
2
[D,D]G|θ=θ¯=0 = −
1
2
(G3 + iG4 − 2i α ∂Γ3 + 2α ∂Γ4)(z),
−1
2
[D,D]G|θ=θ¯=0 = −
1
2
(−G3 + iG4 + 2i α ∂Γ3 + 2α ∂Γ4)(z),
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H|θ=θ¯=0 = (iΓ1 − Γ2)(z),
H|θ=θ¯=0 = (−iΓ1 − Γ2)(z),
DH|θ=θ¯=0 = (−U + T 34)(z),
DH|θ=θ¯=0 = (−U − T 34)(z), (E.1)
where the following components are not independent and can be written in terms of the
derivative terms of the 13-th and the 14-th of (E.1)
− 1
2
[D,D]H|θ=θ¯=0 = −(i∂Γ1 − ∂Γ2)(z),
−1
2
[D,D]H|θ=θ¯=0 = (i∂Γ1 + ∂Γ2)(z).
Recall that one has the relations DH = 0 = DH. One can check that by substituting (E.1)
into (4.3), the right hand side of (4.3) gives rise to (2.1).
Appendix F The OPEs between16 higher spin currents in
component approach and its N = 4 version
Appendix F.1 The OPEs between16 higher spin currents
Let us write down the OPEs between 16 higher spin currents in the component approach
by specifying the bosonic and fermionic coordinates at two different points Z1 and Z2 and
expanding the 25(= 5× 5) terms as follows:[
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Now let us reexpress the singular terms 1
(z1−z2)n
using the identity (2.5) in order to express
them with the coordinate 1
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12
with the definition in (2.5). Then the above (F.1) can be
rewritten as
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where one ignores the terms, which do not contribute to due to the property of θi. The
remaining things one should do are that for given each fractional expression, the denominator
is already written in terms of the singular term 1
zn
12
and the numerator is the combination of
the product of the fermionic coordinate θi and the specific singular term with given order.
It is useful to see the above OPE when θi2 = 0. It is easy to see from (F.1) and it is given
by
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The crucial point is that the N = 4 OPE can be obtained by replacing all the component
currents appearing in (F.3) with the corresponding N = 4 versions using (2.1) and (3.1).
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That is,
∆ → −J(4), Γi → −iDi J(4), T ij → − i
2
εijklDkDl J(4),
Gi →
(
−1
6
εijklDj DkDl + 2αDi
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D1D2D3D4 − α ∂2
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Φ
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0 → Φ(s), Φ(s),i1
2
→ DiΦ(s), s = 1, 2. (F.4)
The final OPE in (7.1) is obtained from (F.3) with the replacement (F.4), (z1−z2)→ z12 and
θi1 → θi12. Let us emphasize that it is nontrivial to obtain the higher spin currents Φ(s=2)0 (w)
and Φ
(s=2),i
1
2
(w) for general N and k. In [11], the corresponding quantities are given by the
higher spin currents P(2)(w), P
(5
2
)
± (w), Q
(5
2
)(w), and R(
5
2
)(w). This is one of the reasons why
one should resort to the Jacobi identities to obtain Φ
(2)
0 (w) and Φ
(2),i
1
2
(w) in terms of P(2)(w),
P
(5
2
)
± (w), Q
(5
2
)(w) and R(
5
2
)(w). See also Appendix J .
The remaining things are to check the above statement explicitly. One should arrange the
numerators in (F.2) in order to see its N = 4 superspace notation appropriately and it will
turn out that
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where the abbreviated parts in the singular terms depend on the coordinate θi2. One can see
that when θi2 is equal to zero, this expression (F.5) becomes the one in (7.1) evaluated at
θi2 = 0 with the help of Appendix H.1 or Appendix I. One should replace all the singular
terms in terms of composite fields explicitly. Furthermore, it is straightforward to obtain
the abbreviated θi2-dependent part of (F.5) above by substituting the replacement (F.4) into
the reduced θi2-independent part of (F.5) with Appendix H or Appendix I. Note that the
fermionic coordinate in the right hand side of (F.5) is characterized by θi2. In other words,
the final OPE in (7.1) can be obtained 1) by taking the θi2-independent part of (F.5) or the
OPEs in Appendix I and 2) by substituting the replacement (F.4) with (z1 − z2) → z12 and
θi1 → θi12. The seventy structure constants in (7.1) come from those in the OPEs in Appendix
I.
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Appendix F.2 Various covariant spinor derivatives acting on the
fractional super coordinates
Sometimes one should calculate the spinor derivative acting on the fractional super coordinates
in order to check any N = 4 space version and its component results. In doing this, one should
calculate the following computations
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Similarly, one can obtain the following relations
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For the three Grassmann coordinates, one has the following nonzero identities
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n, D11 D
2
1 D
3
1
θ112 θ
3
12 θ
4
12
zn12
= −θ
2
12 θ
4
12
zn+112
n,
D11 D
2
1 D
3
1
θ112 θ
4
12 θ
2
12
zn12
= −θ
3
12 θ
4
12
zn+112
n, D11 D
2
1 D
3
1
θ112 θ
2
12 θ
3
12
zn12
= − 1
zn12
,
D11 D
4
1 D
2
1
θ212 θ
4
12 θ
3
12
zn12
= −θ
1
12 θ
4
12
zn+112
n, D11 D
4
1 D
2
1
θ112 θ
3
12 θ
4
12
zn12
= −θ
2
12 θ
3
12
zn+112
n,
D11 D
4
1 D
2
1
θ112 θ
4
12 θ
2
12
zn12
= − 1
zn12
, D11 D
4
1 D
2
1
θ112 θ
2
12 θ
3
12
zn12
=
θ312 θ
4
12
zn+112
n,
D11 D
3
1 D
4
1
θ212 θ
4
12 θ
3
12
zn12
= −θ
1
12 θ
2
12
zn+112
n, D11 D
3
1 D
4
1
θ112 θ
3
12 θ
4
12
zn12
= − 1
zn12
,
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D11 D
3
1 D
4
1
θ112 θ
4
12 θ
2
12
zn12
=
θ212 θ
3
12
zn+112
n, D11D
3
1 D
4
1
θ112 θ
2
12 θ
3
12
zn12
=
θ212 θ
4
12
zn+112
n,
D21 D
4
1 D
3
1
θ212 θ
4
12 θ
3
12
zn12
= − 1
zn12
, D21 D
4
1 D
3
1
θ112 θ
3
12 θ
4
12
zn12
=
θ112 θ
2
12
zn+112
n,
D21 D
4
1 D
3
1
θ112 θ
4
12 θ
2
12
zn12
=
θ112 θ
3
12
zn+112
n, D21D
4
1 D
3
1
θ112 θ
2
12 θ
3
12
zn12
=
θ112 θ
4
12
zn+112
n,
D11 D
2
1 D
3
1 D
4
1
θ212 θ
4
12 θ
3
12
zn12
= − θ
1
12
zn+112
n, D11 D
2
1D
3
1 D
4
1
θ112 θ
3
12 θ
4
12
zn12
= − θ
2
12
zn+112
n,
D11 D
2
1 D
3
1 D
4
1
θ112 θ
4
12 θ
2
12
zn12
= − θ
3
12
zn+112
n, D11 D
2
1D
3
1 D
4
1
θ112 θ
2
12 θ
3
12
zn12
= − θ
4
12
zn+112
n.
Similarly one has the following relations
D12
θ212 θ
4
12 θ
3
12
zn12
=
θ4−012
zn+112
n, D12
θ112 θ
3
12 θ
4
12
zn12
= −θ
3
12 θ
4
12
zn12
, D12
θ112 θ
4
12 θ
2
12
zn12
=
θ212 θ
4
12
zn12
,
D12
θ112 θ
2
12 θ
3
12
zn12
= −θ
2
12 θ
3
12
zn12
, D22
θ212 θ
4
12 θ
3
12
zn12
=
θ312 θ
4
12
zn12
, D22
θ112 θ
3
12 θ
4
12
zn12
=
θ4−012
zn+112
n,
D22
θ112 θ
4
12 θ
2
12
zn12
= −θ
1
12 θ
4
12
zn12
, D22
θ112 θ
2
12 θ
3
12
zn12
=
θ112 θ
3
12
zn12
, D32
θ212 θ
3
12 θ
4
12
zn12
=
θ212 θ
4
12
zn12
,
D32
θ112 θ
3
12 θ
4
12
zn12
=
θ112 θ
4
12
zn12
, D32
θ112 θ
4
12 θ
2
12
zn12
=
θ4−012
zn+112
n, D32
θ112 θ
2
12 θ
3
12
zn12
= −θ
1
12 θ
2
12
zn12
,
D42
θ212 θ
3
12 θ
4
12
zn12
= −θ
2
12 θ
3
12
zn12
, D42
θ112 θ
3
12 θ
4
12
zn12
= −θ
1
12 θ
3
12
zn12
, D42
θ112 θ
4
12 θ
2
12
zn12
=
θ112 θ
2
12
zn12
,
D42
θ112 θ
2
12 θ
3
12
zn12
=
θ4−012
zn+112
n,
D12 D
2
2
θ212 θ
4
12 θ
3
12
zn12
= −θ
1
12 θ
3
12 θ
4
12
zn+112
n, D12 D
2
2
θ112 θ
3
12 θ
4
12
zn12
=
θ212 θ
4
12 θ
3
12
zn+112
n,
D12 D
2
2
θ112 θ
2
12 θ
4
12
zn12
= −θ
4
12
zn12
, D12 D
2
2
θ112 θ
2
12 θ
3
12
zn12
= −θ
3
12
zn12
,
D12 D
3
2
θ212 θ
4
12 θ
3
12
zn12
= −θ
1
12 θ
4
12 θ
2
12
zn+112
n, D12 D
3
2
θ112 θ
3
12 θ
4
12
zn12
= −θ
4
12
zn12
,
D12 D
3
2
θ112 θ
4
12 θ
2
12
zn12
=
θ212 θ
4
12 θ
3
12
zn+112
n, D12 D
3
2
θ112 θ
2
12 θ
3
12
zn12
=
θ212
zn12
,
D12 D
4
2
θ212 θ
4
12 θ
3
12
zn12
= −θ
1
12 θ
2
12 θ
3
12
zn+112
n, D12 D
4
2
θ112 θ
3
12 θ
4
12
zn12
=
θ312
zn12
,
D12 D
4
2
θ112 θ
4
12 θ
2
12
zn12
= −θ
2
12
zn12
, D12 D
4
2
θ112 θ
2
12 θ
3
12
zn12
=
θ212 θ
4
12 θ
3
12
zn+112
n,
D22 D
3
2
θ212 θ
4
12 θ
3
12
zn12
=
θ412
zn12
, D22 D
3
2
θ112 θ
3
12 θ
4
12
zn12
= −θ
1
12 θ
4
12 θ
2
12
zn+112
n,
D22 D
3
2
θ112 θ
4
12 θ
2
12
zn12
=
θ112 θ
3
12 θ
4
12
zn+112
n, D22 D
3
2
θ112 θ
2
12 θ
3
12
zn12
= −θ
1
12
zn12
,
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D22 D
4
2
θ212 θ
4
12 θ
3
12
zn12
= −θ
3
12
zn12
, D22 D
4
2
θ112 θ
3
12 θ
4
12
zn12
= −θ
1
12 θ
2
12 θ
3
12
zn+112
n,
D22 D
4
2
θ112 θ
4
12 θ
2
12
zn12
=
θ112
zn12
, D22 D
4
2
θ112 θ
2
12 θ
3
12
zn12
=
θ112 θ
3
12 θ
4
12
zn+112
n,
D32 D
4
2
θ212 θ
4
12 θ
3
12
zn12
=
θ212
zn12
, D32 D
4
2
θ112 θ
3
12 θ
4
12
zn12
= −θ
1
12
zn12
,
D32 D
4
2
θ112 θ
4
12 θ
2
12
zn12
= −θ
1
12 θ
2
12 θ
3
12
zn+112
n, D32 D
4
2
θ112 θ
2
12 θ
3
12
zn12
=
θ112 θ
4
12 θ
2
12
zn+112
n,
D12 D
2
2 D
3
2
θ212 θ
4
12 θ
3
12
zn12
= −θ
1
12 θ
4
12
zn+112
n, D12 D
2
2 D
3
2
θ112 θ
3
12 θ
4
12
zn12
= −θ
2
12 θ
4
12
zn+112
n,
D12 D
2
2 D
3
2
θ112 θ
4
12 θ
2
12
zn12
= −θ
3
12 θ
4
12
zn+112
n, D12 D
2
2 D
3
2
θ112 θ
2
12 θ
3
12
zn12
=
1
zn12
,
D12 D
4
2 D
2
2
θ212 θ
4
12 θ
3
12
zn12
= −θ
1
12 θ
4
12
zn+112
n, D12 D
4
2 D
2
2
θ112 θ
3
12 θ
4
12
zn12
= −θ
2
12 θ
3
12
zn+112
n,
D12 D
4
2 D
2
2
θ112 θ
4
12 θ
2
12
zn12
=
1
zn12
, D12 D
4
2D
2
2
θ112 θ
2
12 θ
3
12
zn12
=
θ312 θ
4
12
zn+112
n,
D12 D
3
2 D
4
2
θ212 θ
4
12 θ
3
12
zn12
= −θ
1
12 θ
2
12
zn+112
n, D12 D
3
2 D
4
2
θ112 θ
3
12 θ
4
12
zn12
=
1
zn12
,
D12 D
3
2 D
4
2
θ112 θ
4
12 θ
2
12
zn12
= −θ
2
12 θ
3
12
zn+112
n, D12 D
3
2 D
4
2
θ112 θ
2
12 θ
3
12
zn12
=
θ212 θ
4
12
zn+112
n,
D22 D
4
2 D
3
2
θ212 θ
4
12 θ
3
12
zn12
=
1
zn12
, D22 D
4
2D
3
2
θ112 θ
3
12 θ
4
12
zn12
=
θ112 θ
2
12
zn+112
n,
D22 D
4
2 D
3
2
θ112 θ
4
12 θ
2
12
zn12
=
θ112 θ
3
12
zn+112
n, D22D
4
2 D
3
2
θ112 θ
2
12 θ
3
12
zn12
=
θ112 θ
4
12
zn+112
n,
D12 D
2
2 D
3
2 D
4
2
θ212 θ
4
12 θ
3
12
zn12
=
θ112
zn+112
n, D12 D
2
2 D
3
2 D
4
2
θ112 θ
3
12 θ
4
12
zn12
=
θ212
zn+112
n,
D12 D
2
2 D
3
2 D
4
2
θ112 θ
4
12 θ
2
12
zn12
=
θ312
zn+112
n, D12 D
2
2 D
3
2 D
4
2
θ112 θ
2
12 θ
3
12
zn12
=
θ412
zn+112
n.
For the two Grassmann coordinates, one calculates the following nonzero relations
D11
θ112 θ
2
12
zn12
=
θ212
zn12
, D11
θ112 θ
3
12
zn12
=
θ312
zn12
, D11
θ112 θ
4
12
zn12
=
θ412
zn12
,
D11
θ212 θ
3
12
zn12
= −θ
1
12 θ
2
12 θ
3
12
zn+112
n, D11
θ212 θ
4
12
zn12
=
θ112 θ
4
12 θ
2
12
zn+112
n,
D11
θ312 θ
4
12
zn12
= −θ
1
12 θ
3
12 θ
4
12
zn+112
n, D21
θ112 θ
2
12
zn12
= −θ
1
12
zn12
, D21
θ112 θ
3
12
zn12
=
θ112 θ
2
12 θ
3
12
zn+112
n,
D21
θ112 θ
4
12
zn12
= −θ
1
12 θ
4
12 θ
2
12
zn+112
n, D21
θ212 θ
3
12
zn12
=
θ312
zn12
, D21
θ212 θ
4
12
zn12
=
θ412
zn12
,
D21
θ312 θ
4
12
zn12
=
θ212 θ
4
12 θ
3
12
zn+112
n, D31
θ112 θ
2
12
zn12
= −θ
1
12 θ
2
12 θ
3
12
zn+112
n, D31
θ112 θ
3
12
zn12
= −θ
1
12
zn12
,
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D31
θ112 θ
4
12
zn12
=
θ112 θ
3
12 θ
4
12
zn+112
n, D31
θ212 θ
3
12
zn12
= −θ
2
12
zn12
, D31
θ212 θ
4
12
zn12
= −θ
2
12 θ
4
12 θ
3
12
zn+112
n,
D31
θ312 θ
4
12
zn12
=
θ412
zn12
, D41
θ112 θ
2
12
zn12
=
θ112 θ
4
12 θ
2
12
zn+112
n, D41
θ112 θ
3
12
zn12
= −θ
1
12 θ
3
12 θ
4
12
zn+112
n,
D41
θ112 θ
4
12
zn12
= −θ
1
12
zn12
, D41
θ212 θ
3
12
zn12
=
θ212 θ
4
12 θ
3
12
zn+112
n, D41
θ212 θ
4
12
zn12
= −θ
2
12
zn12
,
D41
θ312 θ
4
12
zn12
= −θ
3
12
zn12
, D11D
2
1
θ112 θ
2
12
zn12
= − 1
zn12
, D11 D
2
1
θ112 θ
3
12
zn12
=
θ212 θ
3
12
zn+112
n,
D11 D
2
1
θ112 θ
4
12
zn12
=
θ212 θ
4
12
zn+112
n, D11 D
2
1
θ212 θ
3
12
zn12
= −θ
1
12 θ
3
12
zn+112
n,
D11 D
2
1
θ212 θ
4
12
zn12
= −θ
1
12 θ
4
12
zn+112
n, D11 D
2
1
θ312 θ
4
12
zn12
=
θ4−012
zn+212
(n + 1)n,
D11 D
3
1
θ112 θ
2
12
zn12
= −θ
2
12 θ
3
12
zn+112
n, D11 D
3
1
θ112 θ
3
12
zn12
= − 1
zn+112
n, D11 D
3
1
θ112 θ
4
12
zn12
=
θ312 θ
4
12
zn+112
n,
D11 D
3
1
θ212 θ
3
12
zn12
=
θ112 θ
2
12
zn+112
n,
D11 D
3
1
θ212 θ
4
12
zn12
= − θ
4−0
12
zn+212
(n+ 1)n, D11 D
3
1
θ312 θ
4
12
zn12
= −θ
1
12 θ
4
12
zn+112
n,
D11 D
4
1
θ112 θ
2
12
zn12
= −θ
2
12 θ
4
12
zn+112
n, D11 D
4
1
θ112 θ
3
12
zn12
= −θ
3
12 θ
4
12
zn+112
n,
D11 D
4
1
θ112 θ
4
12
zn12
= − 1
zn+112
n, D11 D
4
1
θ212 θ
3
12
zn12
=
θ4−012
zn+212
(n + 1)n,
D11 D
4
1
θ212 θ
4
12
zn12
=
θ112 θ
2
12
zn+112
n, D11 D
4
1
θ312 θ
4
12
zn12
=
θ112 θ
3
12
zn+112
n,
D21 D
3
1
θ112 θ
2
12
zn12
=
θ112 θ
3
12
zn+112
n, D21 D
3
1
θ112 θ
3
12
zn12
= −θ
1
12 θ
2
12
zn+112
n,
D21 D
3
1
θ112 θ
4
12
zn12
=
θ4−012
zn+212
(n+ 1)n, D21D
3
1
θ212 θ
3
12
zn12
= − 1
zn+112
n,
D21 D
3
1
θ212 θ
4
12
zn12
=
θ312 θ
4
12
zn+112
n, D21 D
3
1
θ312 θ
4
12
zn12
= −θ
2
12 θ
4
12
zn+112
n,
D21 D
4
1
θ112 θ
2
12
zn12
=
θ112 θ
4
12
zn+112
n, D21 D
4
1
θ112 θ
3
12
zn12
= − θ
4−0
12
zn+212
(n + 1)n,
D21 D
4
1
θ112 θ
4
12
zn12
= −θ
1
12 θ
2
12
zn+112
n, D21 D
4
1
θ212 θ
3
12
zn12
= −θ
3
12 θ
4
12
zn+112
n,
D21 D
4
1
θ212 θ
4
12
zn12
= − 1
zn12
, D21 D
4
1
θ312 θ
4
12
zn12
=
θ212 θ
3
12
zn+112
n,
D31 D
4
1
θ112 θ
2
12
zn12
=
θ4−012
zn+212
(n+ 1)n, D31D
4
1
θ112 θ
3
12
zn12
=
θ112 θ
4
12
zn+112
n,
58
D31 D
4
1
θ112 θ
4
12
zn12
=
θ112 θ
3
12
zn+112
n, D31 D
4
1
θ212 θ
3
12
zn12
=
θ212 θ
4
12
zn+112
n,
D31 D
4
1
θ212 θ
4
12
zn12
=
θ212 θ
3
12
zn+112
n, D31 D
4
1
θ312 θ
4
12
zn12
= − 1
zn+112
n,
D11 D
2
1 D
3
1
θ112 θ
2
12
zn12
=
θ312
zn+112
n, D11D
2
1 D
3
1
θ112 θ
3
12
zn12
= − θ
2
12
zn+112
n,
D11 D
2
1 D
3
1
θ112 θ
4
12
zn12
= −θ
2
12 θ
4
12 θ
3
12
zn+212
(n+ 1)n, D11 D
2
1 D
3
1
θ212 θ
3
12
zn12
=
θ112
zn+112
n,
D11 D
2
1 D
3
1
θ212 θ
4
12
zn12
= −θ
1
12 θ
3
12 θ
4
12
zn+212
(n+ 1)n, D11 D
2
1 D
3
1
θ312 θ
4
12
zn12
= −θ
1
12 θ
4
12 θ
2
12
zn+212
(n+ 1)n,
D11 D
4
1 D
2
1
θ112 θ
2
12
zn12
= − θ
4
12
zn+112
n, D11 D
4
1 D
2
1
θ112 θ
3
12
zn12
= −θ
2
12 θ
4
12 θ
3
12
zn+212
(n + 1)n,
D11 D
4
1 D
2
1
θ112 θ
4
12
zn12
=
θ212
zn+112
n, D11D
4
1 D
2
1
θ212 θ
3
12
zn12
= −θ
1
12 θ
3
12 θ
4
12
zn+212
(n+ 1)n,
D11 D
4
1 D
2
1
θ212 θ
4
12
zn12
= − θ
1
12
zn+112
n, D11 D
4
1 D
2
1
θ312 θ
4
12
zn12
=
θ112 θ
2
12 θ
3
12
zn+212
(n+ 1)n,
D11 D
3
1 D
4
1
θ112 θ
2
12
zn12
= −θ
2
12 θ
4
12 θ
3
12
zn+212
(n+ 1)n, D11 D
3
1 D
4
1
θ112 θ
3
12
zn12
=
θ412
zn+112
n,
D11 D
3
1 D
4
1
θ112 θ
4
12
zn12
= − θ
3
12
zn+112
n, D11 D
3
1 D
4
1
θ212 θ
3
12
zn12
=
θ112 θ
4
12 θ
2
12
zn+212
(n+ 1)n,
D11 D
3
1 D
4
1
θ212 θ
4
12
zn12
=
θ112 θ
2
12 θ
3
12
zn+212
(n+ 1)n, D11D
3
1 D
4
1
θ312 θ
4
12
zn12
=
θ112
zn+112
n,
D21 D
4
1 D
3
1
θ112 θ
2
12
zn12
=
θ112 θ
3
12 θ
4
12
zn+212
(n+ 1)n, D21D
4
1 D
3
1
θ112 θ
3
12
zn12
=
θ112 θ
4
12 θ
2
12
zn+212
(n + 1)n,
D21 D
4
1 D
3
1
θ112 θ
4
12
zn12
=
θ112 θ
2
12 θ
3
12
zn+212
(n+ 1)n, D21D
4
1 D
3
1
θ212 θ
3
12
zn12
= − θ
4
12
zn+112
n,
D21 D
4
1 D
3
1
θ212 θ
4
12
zn12
=
θ312
zn+112
n, D21D
4
1 D
3
1
θ312 θ
4
12
zn12
= − θ
2
12
zn+112
n,
D11 D
2
1 D
3
1 D
4
1
θ112 θ
2
12
zn12
= −θ
3
12 θ
4
12
zn+212
(n + 1)n, D11 D
2
1 D
3
1 D
4
1
θ112 θ
3
12
zn12
= −θ
4
12 θ
2
12
zn+212
(n + 1)n,
D11 D
2
1 D
3
1 D
4
1
θ112 θ
4
12
zn12
= −θ
2
12 θ
3
12
zn+212
(n + 1)n, D11 D
2
1 D
3
1 D
4
1
θ212 θ
3
12
zn12
= −θ
1
12 θ
4
12
zn+212
(n + 1)n,
D11 D
2
1 D
3
1 D
4
1
θ212 θ
4
12
zn12
= −θ
3
12 θ
1
12
zn+212
(n + 1)n, D11 D
2
1 D
3
1 D
4
1
θ312 θ
4
12
zn12
= −θ
1
12 θ
2
12
zn+212
(n + 1)n.
Similarly, one has
D12
θ112 θ
2
12
zn12
= −θ
2
12
zn12
, D12
θ112 θ
3
12
zn12
= −θ
3
12
zn12
, D12
θ112 θ
4
12
zn12
= −θ
4
12
zn12
,
D12
θ212 θ
3
12
zn12
= −θ
1
12 θ
2
12 θ
3
12
zn12
n, D12
θ212 θ
4
12
zn12
=
θ112 θ
4
12 θ
2
12
zn12
n,
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D12
θ312 θ
4
12
zn12
= −θ
1
12 θ
3
12 θ
4
12
zn12
n,
D22
θ112 θ
2
12
zn12
=
θ112
zn12
, D22
θ112 θ
3
12
zn12
=
θ112 θ
2
12 θ
3
12
zn12
n, D22
θ112 θ
4
12
zn12
= −θ
1
12 θ
4
12 θ
2
12
zn12
n,
D22
θ212 θ
3
12
zn12
= −θ
3
12
zn12
, D22
θ212 θ
4
12
zn12
= −θ
4
12
zn12
, D22
θ312 θ
4
12
zn12
=
θ212 θ
4
12 θ
3
12
zn12
n,
D32
θ112 θ
2
12
zn12
= −θ
1
12 θ
2
12 θ
3
12
zn12
n, D32
θ112 θ
3
12
zn12
=
θ112
zn12
, D32
θ112 θ
4
12
zn12
= −θ
1
12 θ
3
12 θ
4
12
zn12
n,
D32
θ212 θ
3
12
zn12
=
θ212
zn12
, D32
θ212 θ
4
12
zn12
= −θ
2
12 θ
4
12 θ
3
12
zn12
n, D32
θ312 θ
4
12
zn12
= −θ
4
12
zn12
,
D42
θ112 θ
2
12
zn12
= −θ
1
12 θ
4
12 θ
2
12
zn12
n, D42
θ112 θ
3
12
zn12
= −θ
1
12 θ
3
12 θ
4
12
zn12
n, D42
θ112 θ
4
12
zn12
=
θ112
zn12
,
D42
θ212 θ
3
12
zn12
=
θ212 θ
4
12 θ
3
12
zn12
n, D42
θ212 θ
4
12
zn12
=
θ212
zn12
, D42
θ312 θ
4
12
zn12
=
θ312
zn12
,
D12 D
2
2
θ112 θ
2
12
zn12
= − 1
zn12
, D12 D
2
2
θ112 θ
3
12
zn12
= −θ
2
12 θ
3
12
zn+112
n, D12 D
2
2
θ112 θ
4
12
zn12
= −θ
2
12 θ
4
12
zn+112
n,
D12 D
2
2
θ212 θ
3
12
zn12
=
θ112 θ
3
12
zn+112
n, D12 D
2
2
θ212 θ
4
12
zn12
=
θ112 θ
4
12
zn+112
n,
D12 D
2
2
θ312 θ
4
12
zn12
=
θ4−012
zn+212
(n+ 1)n,
D12 D
3
2
θ112 θ
2
12
zn12
= −θ
2
12 θ
3
12
zn+112
n, D12 D
3
2
θ112 θ
3
12
zn12
=
1
zn12
,
D12 D
3
2
θ112 θ
4
12
zn12
= −θ
3
12 θ
4
12
zn+112
n, D12 D
3
2
θ212 θ
3
12
zn12
= −θ
1
12 θ
2
12
zn+112
n,
D12 D
3
2
θ212 θ
4
12
zn12
= − θ
4−0
12
zn+212
(n+ 1)n, D12 D
3
2
θ312 θ
4
12
zn12
=
θ112 θ
4
12
zn+112
n,
D12 D
4
2
θ112 θ
2
12
zn12
=
θ212 θ
4
12
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n, D12 D
4
2
θ112 θ
3
12
zn12
=
θ312 θ
4
12
zn+112
n,
D12 D
4
2
θ112 θ
4
12
zn12
= − 1
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, D12 D
4
2
θ212 θ
3
12
zn12
=
θ4−012
zn+212
(n+ 1)n,
D12 D
4
2
θ212 θ
4
12
zn12
= −θ
1
12 θ
2
12
zn+112
n, D12 D
4
2
θ312 θ
4
12
zn12
= −θ
1
12 θ
3
12
zn+112
n,
D22 D
3
2
θ112 θ
2
12
zn12
= −θ
1
12 θ
3
12
zn+112
n, D22 D
3
2
θ112 θ
3
12
zn12
=
θ112 θ
2
12
zn+112
n,
D22 D
3
2
θ112 θ
4
12
zn12
=
θ4−012
zn+212
(n+ 1)n, D22D
3
2
θ212 θ
3
12
zn12
= − 1
zn12
,
D22 D
3
2
θ212 θ
4
12
zn12
= −θ
3
12 θ
4
12
zn+112
n, D22 D
3
2
θ312 θ
4
12
zn12
=
θ212 θ
4
12
zn+112
n,
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D22 D
4
2
θ112 θ
2
12
zn12
= −θ
1
12 θ
4
12
zn+112
n, D22 D
4
2
θ112 θ
3
12
zn12
= − θ
4−0
12
zn+212
(n+ 1)n,
D22 D
4
2
θ112 θ
4
12
zn12
=
θ112 θ
2
12
zn+112
n, D22 D
4
2
θ212 θ
3
12
zn12
=
θ312 θ
4
12
zn+112
n,
D22 D
4
2
θ212 θ
4
12
zn12
= − 1
zn12
, D22 D
4
2
θ312 θ
4
12
zn12
= −θ
2
12 θ
3
12
zn+112
n,
D32 D
4
2
θ112 θ
2
12
zn12
=
θ4−012
zn+212
(n+ 1)n, D32D
4
2
θ112 θ
3
12
zn12
= −θ
1
12 θ
4
12
zn+112
n,
D32 D
4
2
θ112 θ
4
12
zn12
=
θ112 θ
3
12
zn+112
n, D32 D
4
2
θ212 θ
3
12
zn12
= −θ
2
12 θ
4
12
zn+112
n,
D32 D
4
2
θ212 θ
4
12
zn12
=
θ212 θ
3
12
zn+112
n, D32 D
4
2
θ312 θ
4
12
zn12
= − 1
zn12
,
D12 D
2
2 D
3
2
θ112 θ
2
12
zn12
=
θ312
zn+112
n, D12D
2
2 D
3
2
θ112 θ
3
12
zn12
= − θ
2
12
zn+112
n,
D12 D
2
2 D
3
2
θ112 θ
4
12
zn12
=
θ212 θ
4
12 θ
3
12
zn+112
n, D12D
2
2 D
3
2
θ212 θ
3
12
zn12
=
θ112
zn+212
(n + 1)n,
D12 D
2
2 D
3
2
θ212 θ
4
12
zn12
=
θ112 θ
3
12 θ
4
12
zn+212
(n+ 1)n, D12D
2
2 D
3
2
θ312 θ
4
12
zn12
=
θ112 θ
4
12 θ
2
12
zn+212
(n + 1)n,
D12 D
4
2 D
2
2
θ112 θ
2
12
zn12
= − θ
4
12
zn+112
n, D12 D
4
2 D
2
2
θ112 θ
3
12
zn12
=
θ212 θ
4
12 θ
3
12
zn+212
(n+ 1)n,
D12 D
4
2 D
2
2
θ112 θ
4
12
zn12
=
θ212
zn+112
n, D12D
4
2 D
2
2
θ212 θ
3
12
zn12
=
θ112 θ
3
12 θ
4
12
zn+212
(n + 1)n,
D12 D
4
2 D
2
2
θ212 θ
4
12
zn12
= − θ
1
12
zn+112
n, D12 D
4
2 D
2
2
θ312 θ
4
12
zn12
= −θ
1
12 θ
2
12 θ
3
12
zn+212
(n + 1)n,
D12 D
3
2 D
4
2
θ112 θ
2
12
zn12
=
θ212 θ
4
12 θ
3
12
zn+212
(n+ 1)n, D12D
3
2 D
4
2
θ112 θ
3
12
zn12
=
θ412
zn+112
n,
D12 D
3
2 D
4
2
θ112 θ
4
12
zn12
= − θ
3
12
zn+212
(n+ 1)n, D12 D
3
2 D
4
2
θ212 θ
3
12
zn12
=
θ112 θ
4
12 θ
2
12
zn+212
(n+ 1)n,
D12 D
3
2 D
4
2
θ212 θ
4
12
zn12
= −θ
1
12 θ
2
12 θ
3
12
zn+212
(n+ 1)n, D12 D
3
2 D
4
2
θ312 θ
4
12
zn12
=
θ112
zn+112
n,
D22 D
4
2 D
3
2
θ112 θ
2
12
zn12
= −θ
1
12 θ
3
12 θ
4
12
zn+212
(n+ 1)n, D22 D
4
2 D
3
2
θ112 θ
3
12
zn12
= −θ
1
12 θ
4
12 θ
2
12
zn+212
(n+ 1)n,
D22 D
4
2 D
3
2
θ112 θ
4
12
zn12
= −θ
1
12 θ
2
12 θ
3
12
zn+212
(n+ 1)n, D22 D
4
2 D
3
2
θ212 θ
3
12
zn12
= − θ
4
12
zn+112
n,
D22 D
4
2 D
3
2
θ212 θ
4
12
zn12
=
θ312
zn+212
(n+ 1)n, D22D
4
2 D
3
2
θ312 θ
4
12
zn12
= − θ
2
12
zn+212
(n+ 1)n,
D12 D
2
2 D
3
2 D
4
2
θ112 θ
2
12
zn12
= −θ
3
12 θ
4
12
zn+212
(n + 1)n, D12 D
2
2 D
3
2 D
4
2
θ112 θ
3
12
zn12
= −θ
4
12 θ
2
12
zn+212
(n + 1)n,
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D12 D
2
2 D
3
2 D
4
2
θ112 θ
4
12
zn12
= −θ
2
12 θ
3
12
zn+212
(n + 1)n, D12 D
2
2 D
3
2 D
4
2
θ212 θ
3
12
zn12
= −θ
1
12 θ
4
12
zn+212
(n + 1)n,
D12 D
2
2 D
3
2 D
4
2
θ212 θ
4
12
zn12
= −θ
3
12 θ
1
12
zn+212
(n + 1)n, D12 D
2
2 D
3
2 D
4
2
θ312 θ
4
12
zn12
= −θ
1
12 θ
2
12
zn+212
(n + 1)n.
For the single Grassmann coordinate, one has the following nonzero relations
D11
θ112
zn12
=
1
zn12
, D11
θ212
zn12
= −θ
1
12 θ
2
12
zn12
n, D11
θ312
zn12
= −θ
1
12 θ
3
12
zn12
n,
D11
θ412
zn12
= −θ
1
12 θ
4
12
zn12
n, D21
θ112
zn12
=
θ112 θ
2
12
zn12
n, D21
θ212
zn12
=
1
zn12
n,
D21
θ312
zn12
= −θ
2
12 θ
3
12
zn12
n, D21
θ412
zn12
= −θ
2
12 θ
4
12
zn12
n, D31
θ112
zn12
=
θ112 θ
3
12
zn12
n,
D31
θ212
zn12
=
θ212 θ
3
12
zn12
n, D31
θ312
zn12
=
1
zn12
n, D31
θ412
zn12
= −θ
3
12 θ
4
12
zn12
n,
D41
θ112
zn12
=
θ112 θ
4
12
zn12
n, D41
θ212
zn12
=
θ212 θ
4
12
zn12
n, D41
θ312
zn12
=
θ312 θ
4
12
zn12
n,
D41
θ412
zn12
=
1
zn12
n, D11 D
2
1
θ112
zn12
=
θ212
zn+112
n, D11D
2
1
θ212
zn12
= − θ
1
12
zn+112
n,
D11 D
2
1
θ312
zn12
=
θ112 θ
2
12 θ
3
12
zn+212
(n+ 1)n, D11 D
2
1
θ412
zn12
= −θ
1
12 θ
4
12 θ
2
12
zn+212
(n+ 1)n,
D11 D
3
1
θ112
zn12
=
θ312
zn+112
n, D11 D
3
1
θ212
zn12
= −θ
1
12 θ
2
12 θ
3
12
zn+212
(n+ 1)n,
D11 D
3
1
θ312
zn12
= − θ
1
12
zn+112
n, D11D
3
1
θ412
zn12
=
θ112 θ
3
12 θ
4
12
zn+212
(n+ 1)n,
D11 D
4
1
θ112
zn12
=
θ412
zn+112
n, D11 D
4
1
θ212
zn12
=
θ112 θ
4
12 θ
2
12
zn+212
(n + 1)n,
D11 D
4
1
θ312
zn12
= −θ
1
12 θ
3
12 θ
4
12
zn+212
(n + 1)n, D11D
4
1
θ412
zn12
= − θ
1
12
zn+112
n,
D21 D
3
1
θ112
zn12
=
θ112 θ
2
12 θ
3
12
zn+212
(n+ 1)n, D21 D
3
1
θ212
zn12
=
θ312
zn+112
n,
D21 D
3
1
θ312
zn12
= − θ
2
12
zn+112
n, D21D
3
1
θ412
zn12
= −θ
2
12 θ
4
12 θ
3
12
zn+212
(n + 1)n,
D21 D
4
1
θ112
zn12
= −θ
1
12 θ
4
12 θ
2
12
zn+212
(n + 1)n, D21D
4
1
θ212
zn12
=
θ412
zn+112
n,
D21 D
4
1
θ312
zn12
=
θ212 θ
4
12 θ
3
12
zn+212
(n+ 1)n, D21 D
4
1
θ412
zn12
= − θ
2
12
zn+112
n,
D31 D
4
1
θ112
zn12
=
θ112 θ
3
12 θ
4
12
zn+212
(n+ 1)n, D31 D
4
1
θ212
zn12
= −θ
2
12 θ
4
12 θ
3
12
zn+212
(n+ 1)n,
D31 D
4
1
θ312
zn12
=
θ412
zn+112
n, D31 D
4
1
θ412
zn12
= − θ
3
12
zn+112
n,
62
D11 D
2
1 D
3
1
θ112
zn12
=
θ212 θ
3
12
zn+212
(n + 1)n, D11 D
2
1 D
3
1
θ212
zn12
= −θ
1
12 θ
3
12
zn+212
(n+ 1)n,
D11 D
2
1 D
3
1
θ312
zn12
=
θ112 θ
2
12
zn+212
(n + 1)n, D11 D
2
1 D
3
1
θ412
zn12
=
θ4−012
zn+312
(n + 2)(n+ 1)n,
D11 D
4
1 D
2
1
θ112
zn12
= −θ
2
12 θ
4
12
zn+212
(n+ 1)n, D11D
4
1 D
2
1
θ212
zn12
=
θ112 θ
4
12
zn+212
(n+ 1)n,
D11 D
4
1 D
2
1
θ312
zn12
=
θ4−012
zn+312
(n+ 2)(n+ 1)n, D11 D
4
1 D
2
1
θ412
zn12
= −θ
1
12 θ
2
12
zn+212
(n+ 1)n,
D11 D
3
1 D
4
1
θ112
zn12
=
θ312 θ
4
12
zn+212
(n + 1)n, D11 D
3
1 D
4
1
θ212
zn12
=
θ4−012
zn+312
(n + 2)(n+ 1)n,
D11 D
3
1 D
4
1
θ312
zn12
= −θ
1
12 θ
4
12
zn+212
(n+ 1)n, D11D
3
1 D
4
1
θ412
zn12
=
θ112 θ
3
12
zn+212
(n+ 1)n,
D21 D
4
1 D
3
1
θ112
zn12
=
θ4−012
zn+312
(n+ 2)(n+ 1)n, D21 D
4
1 D
3
1
θ212
zn12
= −θ
3
12 θ
4
12
zn+212
(n+ 1)n,
D21 D
4
1 D
3
1
θ312
zn12
=
θ212 θ
4
12
zn+212
(n + 1)n, D21 D
4
1 D
3
1
θ412
zn12
= −θ
2
12 θ
3
12
zn+212
(n+ 1)n,
D11D
2
1 D
3
1 D
4
1
θ112
zn12
=
θ212 θ
4
12 θ
3
12
zn+312
(n+ 2)(n+ 1)n,
D11D
2
1 D
3
1 D
4
1
θ212
zn12
=
θ112 θ
3
12 θ
4
12
zn+312
(n+ 2)(n+ 1)n,
D11D
2
1 D
3
1 D
4
1
θ312
zn12
=
θ112 θ
4
12 θ
2
12
zn+312
(n+ 2)(n+ 1)n,
D11D
2
1 D
3
1 D
4
1
θ412
zn12
=
θ112 θ
2
12 θ
3
12
zn+312
(n+ 2)(n+ 1)n.
Similarly one has
D12
θ112
zn12
= − 1
zn12
, D12
θ212
zn12
= −θ
1
12 θ
2
12
zn+112
n, D12
θ312
zn12
= −θ
1
12 θ
3
12
zn+112
n,
D12
θ412
zn12
= −θ
1
12 θ
4
12
zn+112
n, D22
θ112
zn12
=
θ112 θ
2
12
zn+112
n, D22
θ212
zn12
= − 1
zn12
,
D22
θ312
zn12
= −θ
2
12 θ
3
12
zn+112
n, D22
θ412
zn12
= −θ
2
12 θ
4
12
zn+112
n, D32
θ112
zn12
=
θ112 θ
3
12
zn+112
n,
D32
θ212
zn12
=
θ212 θ
3
12
zn+112
n, D32
θ312
zn12
= − 1
zn12
, D32
θ412
zn12
= −θ
3
12 θ
4
12
zn+112
n,
D42
θ112
zn12
=
θ112 θ
4
12
zn+112
n, D42
θ212
zn12
=
θ212 θ
4
12
zn+112
n, D42
θ312
zn12
=
θ312 θ
4
12
zn+112
n,
D42
θ412
zn12
= − 1
zn12
, D12 D
2
2
θ112
zn12
= − θ
2
12
zn+112
n, D12 D
2
2
θ212
zn12
=
θ112
zn+112
n,
D12 D
2
2
θ312
zn12
=
θ112 θ
2
12 θ
3
12
zn+212
(n + 1)n, D12 D
2
2
θ412
zn12
= −θ
1
12 θ
4
12 θ
2
12
zn+212
(n+ 1)n,
63
D12 D
3
2
θ112
zn12
= − θ
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12
zn+112
n, D12 D
3
2
θ212
zn12
= −θ
1
12 θ
2
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3
12
zn+212
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D12 D
3
2
θ312
zn12
=
θ112
zn+112
n, D12 D
3
2
θ412
zn12
=
θ112 θ
3
12 θ
4
12
zn+212
(n+ 1)n,
D12 D
4
2
θ112
zn12
= − θ
4
12
zn+112
n, D12 D
4
2
θ212
zn12
=
θ112 θ
4
12 θ
2
12
zn+212
(n+ 1)n,
D12 D
4
2
θ312
zn12
= −θ
1
12 θ
3
12 θ
4
12
zn+212
(n+ 1)n, D12 D
4
2
θ412
zn12
=
θ112
zn+112
n,
D22 D
3
2
θ112
zn12
=
θ112 θ
2
12 θ
3
12
zn+212
(n + 1)n, D22 D
3
2
θ212
zn12
= − θ
3
12
zn+112
n,
D22 D
3
2
θ312
zn12
=
θ212
zn+112
n, D22 D
3
2
θ412
zn12
= −θ
2
12 θ
4
12 θ
3
12
zn+212
(n+ 1)n,
D22 D
4
2
θ112
zn12
= −θ
1
12 θ
4
12 θ
2
12
zn+212
(n+ 1)n, D22 D
4
2
θ212
zn12
= − θ
4
12
zn+112
n,
D22 D
4
2
θ312
zn12
=
θ212 θ
4
12 θ
3
12
zn+212
(n + 1)n, D22 D
4
2
θ412
zn12
=
θ212
zn+112
n,
D32 D
4
2
θ112
zn12
=
θ112 θ
3
12 θ
4
12
zn+212
(n + 1)n, D32 D
4
2
θ212
zn12
= −θ
2
12 θ
4
12 θ
3
12
zn+212
(n+ 1)n,
D32 D
4
2
θ312
zn12
= − θ
4
12
zn+112
n, D32 D
4
2
θ412
zn12
=
θ312
zn+112
n,
D12D
2
2 D
3
2
θ112
zn12
= −θ
2
12 θ
3
12
zn+212
(n+ 1)n, D12 D
2
2D
3
2
θ212
zn12
=
θ112 θ
3
12
zn+212
(n+ 1)n,
D12D
2
2 D
3
2
θ312
zn12
= −θ
1
12 θ
2
12
zn+212
(n+ 1)n, D12 D
2
2D
3
2
θ412
zn12
= − θ
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12
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(n + 2)(n+ 1)n,
D12D
4
2 D
2
2
θ112
zn12
=
θ212 θ
4
12
zn+212
(n + 1)n, D12D
4
2 D
2
2
θ212
zn12
= −θ
1
12 θ
4
12
zn+212
(n+ 1)n,
D12D
4
2 D
2
2
θ312
zn12
=
θ4−012
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(n + 2)(n+ 1)n, D12 D
4
2 D
2
2
θ412
zn12
=
θ112 θ
2
12
zn+212
(n+ 1)n,
D12D
3
2 D
4
2
θ112
zn12
= −θ
3
12 θ
4
12
zn+212
(n+ 1)n, D12 D
3
2D
4
2
θ212
zn12
=
θ4−012
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(n+ 2)(n+ 1)n,
D12D
3
2 D
4
2
θ312
zn12
=
θ112 θ
4
12
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(n + 1)n, D12D
3
2 D
4
2
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zn12
= −θ
1
12 θ
3
12
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(n+ 1)n,
D22D
4
2 D
3
2
θ112
zn12
=
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(n + 2)(n+ 1)n, D22 D
4
2 D
3
2
θ212
zn12
=
θ312 θ
4
12
zn+212
(n+ 1)n,
D22D
4
2 D
3
2
θ312
zn12
= −θ
2
12 θ
4
12
zn+212
(n+ 1)n, D22 D
4
2D
3
2
θ412
zn12
=
θ212 θ
3
12
zn+212
(n+ 1)n,
D12 D
2
2D
3
2 D
4
2
θ112
zn12
= −θ
2
12 θ
4
12 θ
3
12
zn+312
(n+ 2)(n+ 1)n,
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D12 D
2
2D
3
2 D
4
2
θ212
zn12
= −θ
1
12 θ
3
12 θ
4
12
zn+312
(n+ 2)(n+ 1)n,
D12 D
2
2D
3
2 D
4
2
θ312
zn12
= −θ
1
12 θ
4
12 θ
2
12
zn+312
(n+ 2)(n+ 1)n,
D12 D
2
2D
3
2 D
4
2
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zn12
= −θ
1
12 θ
2
12 θ
3
12
zn+312
(n+ 2)(n+ 1)n.
Now one can calculate the following nonzero relations
D11
1
zn12
= − θ
1
12
zn+112
n, D21
1
zn12
= − θ
2
12
zn+112
n, D31
1
zn12
= − θ
3
12
zn+112
n,
D41
1
zn12
= − θ
4
12
zn+112
n, D11 D
2
1
1
zn12
=
θ112 θ
2
12
zn+212
(n + 1)n, D11 D
3
1
1
zn12
=
θ112 θ
3
12
zn+212
(n+ 1)n,
D11 D
4
1
1
zn12
=
θ112 θ
4
12
zn+212
(n+ 1)n, D21 D
3
1
1
zn12
=
θ212 θ
3
12
zn+212
(n+ 1)n,
D21 D
4
1
1
zn12
=
θ212 θ
4
12
zn+212
(n+ 1)n, D31 D
4
1
1
zn12
=
θ312 θ
4
12
zn+212
(n+ 1)n,
D11 D
2
1 D
3
1
1
zn12
= −θ
1
12 θ
2
12 θ
3
12
zn+312
(n+ 2)(n+ 1)n, D11 D
4
1 D
2
1
1
zn12
= −θ
1
12 θ
4
12 θ
2
12
zn+312
(n + 2)(n+ 1)n,
D11 D
3
1 D
4
1
1
zn12
= −θ
1
12 θ
3
12 θ
4
12
zn+312
(n+ 2)(n+ 1)n, D21 D
4
1 D
3
1
1
zn12
= −θ
2
12 θ
4
12 θ
3
12
zn+312
(n + 2)(n+ 1)n,
D11 D
2
1 D
3
1 D
4
1
1
zn12
=
θ112 θ
2
12 θ
3
12 θ
4
12
zn+412
(n + 3)(n+ 2)(n+ 1)n.
Similarly, one has
D12
1
zn12
= − θ
1
12
zn+112
n, D22
1
zn12
= − θ
2
12
zn+112
n, D32
1
zn12
= − θ
3
12
zn+112
n,
D42
1
zn12
= − θ
4
12
zn+112
n, D12 D
2
2
1
zn12
=
θ112 θ
2
12
zn+212
(n + 1)n, D12 D
3
2
1
zn12
=
θ112 θ
3
12
zn+212
(n+ 1)n,
D12 D
4
2
1
zn12
=
θ112 θ
4
12
zn+212
(n+ 1)n, D22 D
3
2
1
zn12
=
θ212 θ
3
12
zn+212
(n+ 1)n,
D22 D
4
2
1
zn12
=
θ212 θ
4
12
zn+212
(n+ 1)n, D32 D
4
2
1
zn12
=
θ312 θ
4
12
zn+212
(n+ 1)n,
D12 D
2
2 D
3
2
1
zn12
= −θ
1
12 θ
2
12 θ
3
12
zn+312
(n+ 2)(n+ 1)n, D12 D
4
2 D
2
2
1
zn12
= −θ
1
12 θ
4
12 θ
2
12
zn+312
(n + 2)(n+ 1)n,
D12 D
3
2 D
4
2
1
zn12
= −θ
1
12 θ
3
12 θ
4
12
zn+312
(n+ 2)(n+ 1)n, D22 D
4
2 D
3
2
1
zn12
= −θ
2
12 θ
4
12 θ
3
12
zn+312
(n + 2)(n+ 1)n,
D12 D
2
2 D
3
2 D
4
2
1
zn12
=
θ112 θ
2
12 θ
3
12 θ
4
12
zn+412
(n + 3)(n+ 2)(n+ 1)n.
Furthermore, the product of mixed covariant derivatives Di1 and D
j
2 acting on the fractional
super coordinates can be obtained from the above explicit results.
65
Appendix G The OPEs between16 higher spin currents in
N = 2 superspace
In this Appendix, one presents the coefficients in section 6 and some OPEs with the structure
constants in N = 2 superspace.
Appendix G.1 The structure constants in the subsection 6.3.1
The coefficients appearing in (6.6) of the subsection 6.3.1 are given by
c1 =
2kN
(2 + k +N)
, c2 = − (k −N)
(2 + k +N)2
, c3 =
(k −N)
(2 + k +N)2
,
c4 =
(k +N)
(2 + k +N)
, c5 = − (k +N)
(2 + k +N)2
, c6 =
(k −N)
(2 + k +N)2
,
c7 = −1, c8 = 1
(2 + k +N)
, c9 =
1
(2 + k +N)
,
c10 =
1
(2 + k +N)
, c11 =
−1
(2 + k +N)
, c12 = − 2
(2 + k +N)2
,
c13 = 1, c14 = − 1
(2 + k +N)
, c15 =
1
(2 + k +N)
,
c16 =
1
(2 + k +N)
, c17 = − 1
(2 + k +N)
, c18 =
2
(2 + k +N)2
,
c19 =
(1 + k +N)
(2 + k +N)
, c20 =
(1 +N)
(2 + k +N)2
, c21 =
(1 + k)
(2 + k +N)2
,
c22 = − 1
2(2 + k +N)
, c23 =
1
2(2 + k +N)
, c24 = − (1 + k +N)
(2 + k +N)2
,
c25 = − (1 + k +N)
(2 + k +N)2
, c26 =
(k −N)
2(2 + k +N)2
, c27 =
(k −N)
2(2 + k +N)2
,
c28 =
1
(2 + k +N)2
, c29 =
1
(2 + k +N)2
, c30 = − 1
(2 + k +N)2
,
c31 = − 1
(2 + k +N)2
, c32 = − 1
(2 + k +N)2
, c33 = − 1
(2 + k +N)2
.
Appendix G.2 The structure constants in the subsection 6.3.2
The coefficients appearing in (6.8) of the subsection 6.3.2 are given by
c+1 = − 4kN
(2 + k +N)2
, c+2 =
4k
(2 + k +N)
, c+3 = − 4k
(2 + k +N)2
,
c+4 = − 4N
(2 + k +N)
, c+5 =
4N
(2 + k +N)2
, c+6 = − (k −N)
2(2 + k +N)
,
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c+7 =
(k −N)
(2 + k +N)2
, c+8 =
(k −N)
(2 + k +N)2
, c+9 =
(k −N)
(2 + k +N)2
,
c+10 = −(3k + k
2 +N + 3kN)
(2 + k +N)3
, c+11 =
(k + 3N + 3kN +N2)
(2 + k +N)3
,
c+12 = −(4k + k
2 + 4N + 6kN +N2)
2(2 + k +N)2
, c+13 = 1, c+14 = − 2
(2 + k +N)
,
c+15 = − 4
(2 + k +N)2
, c+16 = − 2
(2 + k +N)
, c+17 =
2
(2 + k +N)
,
c+18 =
2(1 + k)
(2 + k +N)2
, c+19 =
2(1 +N)
(2 + k +N)2
, c+20 =
(k −N)
(2 + k +N)
,
c+21 =
2k
(2 + k +N)
, c+22 = − 2
(2 + k +N)2
, c+23 = − 2
(2 + k +N)2
,
c+24 = − 2(1 + k)
(2 + k +N)3
, c+25 =
2(1 + k)
(2 + k +N)3
, c+26 = − 2k
(2 + k +N)2
,
c+27 =
2
(2 + k +N)
, c+28 = − 2
(2 + k +N)2
, c+29 =
2(1 + k)
(2 + k +N)2
,
c+30 = − 2(1 + k)
(2 + k +N)2
, c+31 = − 2(−1 + k)
(2 + k +N)2
, c+32 = − 2N
(2 + k +N)
,
c+33 =
2
(2 + k +N)2
, c+34 = − 2
(2 + k +N)2
, c+35 =
2(1 +N)
(2 + k +N)3
,
c+36 = − 2N
(2 + k +N)2
, c+37 =
2
(2 + k +N)
, c+38 =
2
(2 + k +N)2
,
c+39 = − 2(1 +N)
(2 + k +N)2
, c+40 = − 2(1 +N)
(2 + k +N)3
,
c+41 =
2(1 +N)
(2 + k +N)2
, c+42 = − 2(−1 +N)
(2 + k +N)2
,
c+43 = −1
4
, c+44 =
(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
4(2 +N)(2 + k +N)2
,
c+45 =
(3 + 2k +N)
(2 + k +N)3
, c+46 = −(20 + 21k + 6k
2 + 25N + 13kN + 7N2)
4(2 +N)(2 + k +N)3
,
c+47 =
(26 + 25k + 6k2 + 30N + 15kN + 8N2)
(2 +N)(2 + k +N)3
,
c+48 =
(5k + 2k2 + 5N + 14kN + 4k2N + 7N2 + 7kN2 + 2N3)
(2 +N)(2 + k +N)3
,
c+49 = −(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
2(2 +N)(2 + k +N)4
,
c+50 = −(13k + 6k
2 + 3N + 9kN +N2)
4(2 +N)(2 + k +N)3
,
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c+51 = −(1 +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
2(2 +N)(2 + k +N)5
,
c+52 =
(80 + 92k + 11k2 − 6k3 + 172N + 158kN + 21k2N + 119N2 + 64kN2 + 25N3)
4(2 +N)(2 + k +N)4
,
c+53 =
(20 + 31k + 10k2 + 35N + 41kN + 8k2N + 21N2 + 14kN2 + 4N3)
2(2 +N)(2 + k +N)4
,
c+54 = −(1 + k)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
2(2 +N)(2 + k +N)5
,
c+55 = −(12 + 27k + 10k
2 + 19N + 35kN + 8k2N + 11N2 + 12kN2 + 2N3)
2(2 +N)(2 + k +N)4
,
c+56 =
2(6 + 3k + 12N + 11kN + 3k2N + 9N2 + 6kN2 + 2N3)
(2 +N)(2 + k +N)4
,
c+57 =
(5k + 2k2 + 5N + 14kN + 4k2N + 7N2 + 7kN2 + 2N3)
(2 +N)(2 + k +N)3
,
c+58 =
(32 + 55k + 18k2 + 41N + 35kN + 11N2)
2(2 +N)(2 + k +N)4
,
c+59 = −(20 + 31k + 10k
2 + 35N + 41kN + 8k2N + 21N2 + 14kN2 + 4N3)
2(2 +N)(2 + k +N)4
,
c+60 =
(13k + 6k2 + 3N + 9kN +N2)
4(2 +N)(2 + k +N)2
, c+61 = −(13k + 6k
2 + 3N + 9kN +N2)
2(2 +N)(2 + k +N)3
,
c+62 = −(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
2(2 +N)(2 + k +N)4
,
c+63 = −(13k + 6k
2 + 3N + 9kN +N2)
2(2 +N)(2 + k +N)3
,
c+64 =
(16 + 21k + 6k2 + 19N + 13kN + 5N2)
2(2 +N)(2 + k +N)3
,
c+65 = −(20 + 2k − 17k
2 − 6k3 + 48N + 21kN − 5k2N + 36N2 + 13kN2 + 8N3)
2(2 +N)(2 + k +N)4
,
c+66 =
(20 + 28k + 8k2 + 54N + 55kN + 10k2N + 41N2 + 23kN2 + 9N3)
2(2 +N)(2 + k +N)4
,
c+67 = −(80 + 72k + 3k
2 − 6k3 + 152N + 102kN + 5k2N + 91N2 + 36kN2 + 17N3)
4(2 +N)(2 + k +N)3
,
c+68 = −(5k + 2k
2 + 5N + 14kN + 4k2N + 7N2 + 7kN2 + 2N3)
2(2 +N)(2 + k +N)2
,
c+69 =
(13k + 6k2 + 3N + 9kN +N2)
(2 +N)(2 + k +N)3
,
c+70 = −(20 + 31k + 10k
2 + 35N + 41kN + 8k2N + 21N2 + 14kN2 + 4N3)
4(2 +N)(2 + k +N)3
,
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c+71 = −(52 + 89k + 56k
2 + 12k3 + 89N + 97kN + 30k2N + 47N2 + 24kN2 + 8N3)
2(2 +N)(2 + k +N)4
,
c+72 = −(1 + k)(36 + 39k + 10k
2 + 67N + 53kN + 8k2N + 41N2 + 18kN2 + 8N3)
2(2 +N)(2 + k +N)5
,
c+73 = − 1
2(2 +N)(2 + k +N)5
(32 + 28k + k2 − 2k3 + 84N + 52kN − 7k2N − 4k3N
+ 91N2 + 44kN2 − 2k2N2 + 45N3 + 14kN3 + 8N4),
c+74 =
1
4(2 +N)(2 + k +N)4
(64 + 4k − 51k2 − 18k3 + 116N − 68kN − 119k2N − 24k3N
+ 83N2 − 68kN2 − 50k2N2 + 29N3 − 14kN3 + 4N4),
c+75 =
(18 + 21k + 6k2 + 22N + 13kN + 6N2)
(2 +N)(2 + k +N)2
,
c+76 = −(18 + 21k + 6k
2 + 22N + 13kN + 6N2)
(2 +N)(2 + k +N)3
,
c+77 = − 1
2(2 +N)(2 + k +N)4
(−68− 77k − 25k2 − 2k3 − 105N − 50kN + 19k2N
+ 8k3N − 51N2 + 13kN2 + 18k2N2 − 8N3 + 8kN3),
c+78 =
1
(2 + k +N)
,
c+79 =
(20 + 31k + 10k2 + 35N + 41kN + 8k2N + 21N2 + 14kN2 + 4N3)
4(2 +N)(2 + k +N)3
,
c+80 =
(1 +N)(4 + 7k + 2k2 + 19N + 21kN + 4k2N + 17N2 + 10kN2 + 4N3)
2(2 +N)(2 + k +N)5
,
c+81 = − 1
4(2 +N)(2 + k +N)4
(64 + 44k − 15k2 − 10k3 + 156N + 84kN − 23k2N
− 8k3N + 159N2 + 72kN2 − 6k2N2 + 73N3 + 22kN3 + 12N4),
c+82 =
(1 +N)
(2 + k +N)2
, c+83 =
(1 +N)
(2 + k +N)3
,
c+84 = − 1
2(2 +N)(2 + k +N)4
(28 + 35k + 10k2 + 55N + 54kN + 10k2N + 50N2
+ 37kN2 + 4k2N2 + 23N3 + 10kN3 + 4N4),
c+85 =
(−64− 84k − 11k2 + 6k3 − 76N − 36kN + 15k2N − 17N2 + 10kN2 +N3)
4(2 +N)(2 + k +N)4
,
c+86 =
(1 + 9k + 4k2 + 5N + 7kN + 2N2)
(2 + k +N)3
,
c+87 =
2(7 + 12k + 4k2 + 10N + 8kN + 3N2)
(2 + k +N)4
,
c+88 =
(18 + 13k + 2k2 + 24N + 18kN + 4k2N + 12N2 + 7kN2 + 2N3)
(2 +N)(2 + k +N)3
,
69
c+89 = −(1 +N)(20 + 23k + 6k
2 + 23N + 14kN + 6N2)
2(2 +N)(2 + k +N)3
,
c+90 =
1
2(2 +N)(2 + k +N)3
(64 + 69k + 13k2 − 2k3 + 91N + 45kN − 14k2N − 4k3N
+ 46N2 + 3kN2 − 7k2N2 + 13N3 + kN3 + 2N4),
c−1 =
4kN
(2 + k +N)2
, c−2 = − 4N
(2 + k +N)
, c−3 = − 4N
(2 + k +N)2
,
c−4 =
4k
(2 + k +N)
, c−5 = − 4k
(2 + k +N)2
, c−6 = − (k −N)
2(2 + k +N)
,
c−7 = − (k −N)
(2 + k +N)2
, c−8 = − (k −N)
(2 + k +N)2
, c−9 =
(k −N)
(2 + k +N)2
,
c−10 = −(k + 3N + 3kN +N
2)
(2 + k +N)3
, c−11 =
(3k + k2 +N + 3kN)
(2 + k +N)3
,
c−12 =
(4k + k2 + 4N + 6kN +N2)
2(2 + k +N)2
, c−13 = −1, c−14 = − 2
(2 + k +N)
,
c−15 =
4
(2 + k +N)2
, c−16 = − 2
(2 + k +N)
, c−17 = − 2
(2 + k +N)
,
c−18 =
2(1 +N)
(2 + k +N)2
, c−19 =
2(1 + k)
(2 + k +N)2
, c−20 =
(k −N)
(2 + k +N)
,
c−21 = − 2N
(2 + k +N)
, c−22 = − 2
(2 + k +N)2
, c−23 =
2
(2 + k +N)2
,
c−24 =
2(1 +N)
(2 + k +N)3
, c−25 = − 2(1 +N)
(2 + k +N)3
, c−26 = − 2N
(2 + k +N)2
,
c−27 = − 2
(2 + k +N)
, c−28 = − 2
(2 + k +N)2
, c−29 =
2(1 +N)
(2 + k +N)2
,
c−30 = − 2(1 +N)
(2 + k +N)2
, c−31 = − 2N
(2 + k +N)2
, c−32 =
2k
(2 + k +N)
,
c−33 =
2
(2 + k +N)2
, c−34 =
2
(2 + k +N)2
, c−35 = − 2(1 + k)
(2 + k +N)3
,
c−36 = − 2k
(2 + k +N)2
, c−37 = − 2
(2 + k +N)
, c−38 =
2
(2 + k +N)2
,
c−39 = − 2(1 + k)
(2 + k +N)2
, c−40 =
2(1 + k)
(2 + k +N)3
, c−41 =
2(1 + k)
(2 + k +N)2
,
c−42 = − 2k
(2 + k +N)2
, c−43 =
1
4
,
c−44 = −(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
4(2 +N)(2 + k +N)2
,
c−45 = −(13k + 6k
2 + 3N + 9kN +N2)
(2 +N)(2 + k +N)3
,
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c−46 =
(20 + 21k + 6k2 + 25N + 13kN + 7N2)
4(2 +N)(2 + k +N)3
,
c−47 = −(26 + 25k + 6k
2 + 30N + 15kN + 8N2)
(2 +N)(2 + k +N)3
,
c−48 = −(5k + 2k
2 + 5N + 14kN + 4k2N + 7N2 + 7kN2 + 2N3)
(2 +N)(2 + k +N)3
,
c−49 =
(32 + 55k + 18k2 + 41N + 35kN + 11N2)
2(2 +N)(2 + k +N)4
,
c−50 =
(13k + 6k2 + 3N + 9kN +N2)
4(2 +N)(2 + k +N)3
,
c−51 = −(1 + k)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
2(2 +N)(2 + k +N)5
,
c−52 =
(80 + 92k + 11k2 − 6k3 + 172N + 158kN + 21k2N + 119N2 + 64kN2 + 25N3)
4(2 +N)(2 + k +N)4
,
c−53 =
(20 + 31k + 10k2 + 35N + 41kN + 8k2N + 21N2 + 14kN2 + 4N3)
2(2 +N)(2 + k +N)4
,
c−54 = −(1 +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
2(2 +N)(2 + k +N)5
,
c−55 =
(52 + 89k + 56k2 + 12k3 + 89N + 97kN + 30k2N + 47N2 + 24kN2 + 8N3)
2(2 +N)(2 + k +N)4
,
c−56 =
(24 + 41k + 14k2 + 67N + 77kN + 16k2N + 53N2 + 32kN2 + 12N3)
2(2 +N)(2 + k +N)4
,
c−57 = −(5k + 2k
2 + 5N + 14kN + 4k2N + 7N2 + 7kN2 + 2N3)
(2 +N)(2 + k +N)3
,
c−58 = −(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
2(2 +N)(2 + k +N)4
,
c−59 = −(20 + 31k + 10k
2 + 35N + 41kN + 8k2N + 21N2 + 14kN2 + 4N3)
2(2 +N)(2 + k +N)4
,
c−60 = −(13k + 6k
2 + 3N + 9kN +N2)
4(2 +N)(2 + k +N)2
, c−61 = −(13k + 6k
2 + 3N + 9kN +N2)
2(2 +N)(2 + k +N)3
,
c−62 =
(32 + 55k + 18k2 + 41N + 35kN + 11N2)
2(2 +N)(2 + k +N)4
,
c−63 = −(13k + 6k
2 + 3N + 9kN +N2)
2(2 +N)(2 + k +N)3
,
c−64 = −(16 + 21k + 6k
2 + 19N + 13kN + 5N2)
2(2 +N)(2 + k +N)3
,
c−65 =
(20 + 28k + 8k2 + 54N + 55kN + 10k2N + 41N2 + 23kN2 + 9N3)
2(2 +N)(2 + k +N)4
,
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c−66 = −(20 + 2k − 17k
2 − 6k3 + 48N + 21kN − 5k2N + 36N2 + 13kN2 + 8N3)
2(2 +N)(2 + k +N)4
,
c−67 = −(80 + 72k + 3k
2 − 6k3 + 152N + 102kN + 5k2N + 91N2 + 36kN2 + 17N3)
4(2 +N)(2 + k +N)3
,
c−68 = −(5k + 2k
2 + 5N + 14kN + 4k2N + 7N2 + 7kN2 + 2N3)
2(2 +N)(2 + k +N)2
, c−69 = −(3 + 2k +N)
(2 + k +N)3
,
c−70 =
(20 + 31k + 10k2 + 35N + 41kN + 8k2N + 21N2 + 14kN2 + 4N3)
4(2 +N)(2 + k +N)3
,
c−71 =
(12 + 27k + 10k2 + 19N + 35kN + 8k2N + 11N2 + 12kN2 + 2N3)
2(2 +N)(2 + k +N)4
,
c−72 = −(1 +N)(4 + 7k + 2k
2 + 19N + 21kN + 4k2N + 17N2 + 10kN2 + 4N3)
2(2 +N)(2 + k +N)5
,
c−73 =
1
2(2 +N)(2 + k +N)5
(32 + 28k + k2 − 2k3 + 84N + 52kN − 7k2N − 4k3N
+ 91N2 + 44kN2 − 2k2N2 + 45N3 + 14kN3 + 8N4),
c−74 =
1
4(2 +N)(2 + k +N)4
(64 + 44k − 15k2 − 10k3 + 156N + 84kN − 23k2N
− 8k3N + 159N2 + 72kN2 − 6k2N2 + 73N3 + 22kN3 + 12N4),
c−75 =
(1 +N)
(2 + k +N)2
, c−76 =
(1 +N)
(2 + k +N)3
,
c−77 =
(1 +N)(−8 − 7k − 2k2 − 3N + 4kN + 2k2N + 5N2 + 5kN2 + 2N3)
(2 +N)(2 + k +N)4
,
c−78 = − 1
(2 + k +N)
,
c−79 = −(20 + 31k + 10k
2 + 35N + 41kN + 8k2N + 21N2 + 14kN2 + 4N3)
4(2 +N)(2 + k +N)3
,
c−80 =
(1 + k)(36 + 39k + 10k2 + 67N + 53kN + 8k2N + 41N2 + 18kN2 + 8N3)
2(2 +N)(2 + k +N)5
,
c−81 = − 1
4(2 +N)(2 + k +N)4
(64 + 4k − 51k2 − 18k3 + 116N − 68kN − 119k2N
− 24k3N + 83N2 − 68kN2 − 50k2N2 + 29N3 − 14kN3 + 4N4),
c−82 =
(18 + 21k + 6k2 + 22N + 13kN + 6N2)
(2 +N)(2 + k +N)2
,
c−83 = −(18 + 21k + 6k
2 + 22N + 13kN + 6N2)
(2 +N)(2 + k +N)3
,
c−84 =
(1 + k)(8 + 9k + 2k2 + 21N + 20kN + 4k2N + 17N2 + 9kN2 + 4N3)
(2 +N)(2 + k +N)4
,
c−85 =
(−64− 84k − 11k2 + 6k3 − 76N − 36kN + 15k2N − 17N2 + 10kN2 +N3)
4(2 +N)(2 + k +N)4
,
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c−86 = −(44 + 51k + 14k
2 + 57N + 42kN + 4k2N + 21N2 + 7kN2 + 2N3)
(2 +N)(2 + k +N)3
,
c−87 =
(56 + 67k + 18k2 + 89N + 79kN + 12k2N + 47N2 + 24kN2 + 8N3)
2(2 +N)(2 + k +N)4
,
c−88 = −(−4 + k + 2k
2 + 3N + 12kN + 4k2N + 7N2 + 7kN2 + 2N3)
(2 +N)(2 + k +N)3
,
c−89 = −(k + 9N + 12kN + 3k
2N + 11N2 + 7kN2 + 3N3)
(2 +N)(2 + k +N)3
,
c−90 =
1
2(2 +N)(2 + k +N)3
(−32− 27k − k2 + 2k3 − 53N − 19kN + 14k2N + 4k3N
− 36N2 − 3kN2 + 7k2N2 − 13N3 − kN3 − 2N4).
Appendix G.3 The structure constants in the subsection 6.3.3
The coefficients appearing in (6.11) of the subsection 6.3.3 are given by
c1 =
16kN
(2 + k +N)2
, c2 = − 16kN
(2 + k +N)2
, c3 =
16(k −N)(3 + 2k + 2N)
3(2 + k +N)2
,
c4 = −16(3k + 2k
2 + 3N + 8kN + 3k2N + 2N2 + 3kN2)
3(2 + k +N)3
,
c5 =
16(3k + 2k2 + 3N + 8k N + 3k2N + 2N2 + 3k N2)
3(2 + k +N)3
,
c6 =
16(3k + 2k2 + 3N + 2k N + 2N2)
3(2 + k +N)3
, c7 = −16(k −N)(3 + 2k + 2N)
3(2 + k +N)3
,
c8 = − 16(k −N)
3(2 + k +N)2
, c9 =
16(k −N)(1 +N)
3(2 + k +N)3
, c10 = − 8(k −N)
(2 + k +N)3
,
c11 =
8(k −N)
3(2 + k +N)3
, c12 =
8(k −N)
3(2 + k +N)3
, c13 =
8(k +N)
(2 + k +N)2
,
c14 =
16(1 + k)(k −N)
3(2 + k +N)3
, c15 = −8(4k + k
2 + 8N + 8kN + 3N2)
3(2 + k +N)3
,
c16 = − 16(k −N)
3(2 + k +N)2
, c17 = −16(1 + k)(k −N)
3(2 + k +N)3
, c18 =
8(k −N)
(2 + k +N)3
,
c19 =
8(k −N)
3(2 + k +N)3
, c20 =
8(k +N)
(2 + k +N)2
, c21 = −16(k −N)(1 +N)
3(2 + k +N)3
,
c22 = − 8(k −N)
3(2 + k +N)3
, c23 =
8(8k + 3k2 + 4N + 8k N +N2)
3(2 + k +N)3
, c24 = −4,
c25 =
2(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
(2 +N)(2 + k +N)2
,
c26 =
4(30 + 37k + 10k2 + 32N + 21kN + 8N2)
3(2 + k +N)2
,
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c27 = −4(96 + 167k + 56k
2 + 193N + 218kN + 37k2N + 122N2 + 71k N2 + 24N3)
3(2 +N)(2 + k +N)3
,
c28 =
2(12 + 24k + 7k2 + 24N + 22kN + 7N2)
3(2 + k +N)3
,
c29 =
2(60 + 49k + 8k2 + 149N + 101kN + 13k2N + 107N2 + 42k N2 + 23N3)
3(2 +N)(2 + k +N)3
,
c30 = −8(42 + 55k + 18k
2 + 56N + 35kN + 16N2)
3(2 +N)(2 + k +N)3
,
c31 = −4(8 + 11k + 4k
2 + 25N + 23kN + 5k2N + 21N2 + 10kN2 + 5N3)
(2 +N)(2 + k +N)4
,
c32 = −4(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
, c33 =
8(9 + 2k + 7N)
3(2 + k +N)3
,
c34 =
4(8 + 11k + 4k2 + 25N + 23kN + 5k2N + 21N2 + 10kN2 + 5N3)
(2 +N)(2 + k +N)4
,
c35 = −2(132 + 85k + 22k
2 + 221N + 119kN + 20k2N + 111N2 + 42k N2 + 16N3)
3(2 +N)(2 + k +N)3
,
c36 =
8(9 + 2k + 7N)
3(2 + k +N)3
, c37 = −8(42 + 55k + 18k
2 + 56N + 35kN + 16N2)
3(2 +N)(2 + k +N)3
,
c38 =
2(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)2
,
c39 = −4(−5k − 2k
2 + 5N + 3k N + 2k2N + 7N2 + 4k N2 + 2N3)
(2 +N)(2 + k +N)3
,
c40 =
4(−5k − 2k2 + 5N + 3kN + 2k2N + 7N2 + 4kN2 + 2N3)
(2 +N)(2 + k +N)3
,
c41 =
4(8 + 17k + 6k2 + 11N + 11kN + 3N2)
(2 +N)(2 + k +N)3
,
c42 = −4(20 + 21k + 6k
2 + 25N + 13k N + 7N2)
(2 +N)(2 + k +N)3
,
c43 = −4(−24− 23k − 6k
2 − 13N − 30kN − 12k2N − 13kN2 +N3)
3(2 +N)(2 + k +N)3
,
c44 =
8(30 + 37k + 10k2 + 35N + 23kN + 9N2)
3(2 + k +N)3
,
c45 = −2(20 + 31k + 10k
2 + 35N + 41kN + 8k2N + 21N2 + 14kN2 + 4N3)
(2 +N)(2 + k +N)4
,
c46 = − 1
3(2 +N)(2 + k +N)4
4(180 + 323k + 198k2 + 40k3 + 391N + 529kN
+ 214k2N + 20k3N + 317N2 + 296kN2 + 62k2N2 + 116N3 + 58k N3 + 16N4),
c47 = −4(60 + 73k + 20k
2 + 125N + 113kN + 19k2N + 83N2 + 42kN2 + 17N3)
3(2 +N)(2 + k +N)4
,
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c48 =
4(2 + 3k + 3N)
(2 + k +N)2
, c49 =
2(12 + 24k + 7k2 + 24N + 22k N + 7N2)
3(2 + k +N)3
,
c50 =
8(60 + 128k + 87k2 + 18k3 + 94N + 141kN + 51k2N + 48N2 + 37kN2 + 8N3)
3(2 +N)(2 + k +N)3
,
c51 = −2(20 + 31k + 10k
2 + 35N + 41kN + 8k2N + 21N2 + 14kN2 + 4N3)
(2 +N)(2 + k +N)4
,
c52 =
4(60 + 73k + 20k2 + 125N + 113kN + 19k2N + 83N2 + 42k N2 + 17N3)
3(2 +N)(2 + k +N)4
,
c53 = −4(2 + 3k + 3N)
(2 + k +N)2
,
c54 = −2(60 + 49k + 8k
2 + 149N + 101kN + 13k2N + 107N2 + 42kN2 + 23N3)
3(2 +N)(2 + k +N)3)
,
c55 =
2(228 + 289k + 94k2 + 353N + 251kN + 20k2N + 147N2 + 42kN2 + 16N3)
3(2 +N)(2 + k +N)3
,
c56 = −4(4 + 15k + 6k
2 + 7N + 10kN + 2N2)
(2 +N)(2 + k +N)2
,
c57 =
8(3 + 2k +N)(4 + k + 3N)
3(2 + k +N)3
, c58 = −8(4 + 3k +N)(3 + k + 2N)
3(2 + k +N)3
,
c59 = − 4(k −N)
3(2 + k +N)2
, c60 =
4(k −N)2
3(2 + k +N)3
, c61 =
16(3 + 2k +N)
3(2 + k +N)3
,
c62 = − 8
(2 + k +N)2
, c63 =
16(3 + k + 2N)
3(2 + k +N)3
, c64 = − 8
(2 + k +N)2
,
c65 = −16(3 + k + 2N)
3(2 + k +N)3
, c66 = −16(3 + k + 2N)
3(2 + k +N)3
, c67 = −16(3 + 2k +N)
3(2 + k +N)3
,
c68 =
8(k −N)
3(2 + k +N)3
, c69 = − 8
(2 + k +N)
, c70 =
4(k −N)
3(2 + k +N)2
,
c71 =
8(k −N)
3(2 + k +N)3
, c72 = − 8
(2 + k +N)
, c73 =
4(k −N)2
3(2 + k +N)3
,
c74 =
16(3 + 2k +N)
3(2 + k +N)3
, c75 = − 8(k −N)
3(2 + k +N)2
, c76 = 2,
c77 = −2(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42k N2 + 16N3)
(2 +N)(2 + k +N)2
,
c78 = −2(108 + 93k + 22k
2 + 177N + 115kN + 20k2N + 103N2 + 38k N2 + 20N3)
3(2 +N)(2 + k +N)3
,
c79 =
2(72 + 93k + 22k2 + 123N + 123kN + 20k2N + 77N2 + 42k N2 + 16N3)
3(2 +N)(2 + k +N)3
,
c80 =
2(54 + 67k + 18k2 + 62N + 41kN + 16N2)
3(2 +N)(2 + k +N)3
,
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c81 =
1
3(2 +N)(2 + k +N)4
2(168 + 155k − 5k2 − 18k3 + 313N + 238kN + 17k2N
+ 199N2 + 93k N2 + 40N3),
c82 = −2(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c83 =
2(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
, c84 = −4(9 + 4k + 5N)
3(2 + k +N)3
,
c85 =
2(32 + 35k + 10k2 + 61N + 47kN + 8k2N + 39N2 + 16kN2 + 8N3)
(2 +N)(2 + k +N)4
,
c86 =
2(3 + 2k +N)
3(2 + k +N)3
, c87 = −4(78 + 79k + 18k
2 + 86N + 47kN + 22N2)
3(2 +N)(2 + k +N)3)
,
c88 = −2(3k + 2k
2 + 13N + 15kN + 4k2N + 15N2 + 8k N2 + 4N3)
(2 +N)(2 + k +N)4
,
c89 = −2(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c90 =
2(72 + 137k + 46k2 + 187N + 244kN + 50k2N + 142N2 + 99kN2 + 31N3)
3(2 +N)(2 + k +N)4
,
c91 = −4(13k + 6k
2 + 3N + 9kN +N2)
(2 +N)(2 + k +N)3
,
c92 = −2(20 + 21k + 6k
2 + 25N + 13k N + 7N2)
(2 +N)(2 + k +N)2
,
c93 =
2(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c94 = −2(20 + 21k + 6k
2 + 25N + 13k N + 7N2)
(2 +N)(2 + k +N)3
,
c95 = −2(16 + 21k + 6k
2 + 19N + 13k N + 5N2)
(2 +N)(2 + k +N)3
,
c96 =
2(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
, c97 =
4(3 + 2k +N)(9 + 5k + 8N)
3(2 + k +N)2
,
c98 = −2(12 + 37k + 14k
2 + 41N + 71kN + 16k2N + 35N2 + 30k N2 + 8N3)
3(2 +N)(2 + k +N)4
,
c99 =
2(108 + 133k + 38k2 + 185N + 167kN + 28k2N + 107N2 + 54kN2 + 20N3)
3(2 +N)(2 + k +N)4
,
c100 = − 8(1 + k)
(2 + k +N)3
, c101 = −2(3 + 2k +N)
3(2 + k +N)2
, c102 = − 4
(2 + k +N)
,
c103 = −2(54 + 67k + 18k
2 + 62N + 41kN + 16N2)
3(2 +N)(2 + k +N)2
,
c104 = − 1
3(2 +N)(2 + k +N)3
2(108 + 86k − 27k2 − 18k3 + 232N + 159kN
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− 3k2N + 156N2 + 67k N2 + 32N3),
c105 =
2(−4 + 3k + 2k2 + 3N + 15kN + 4k2N + 7N2 + 8kN2 + 2N3)
(2 +N)(2 + k +N)4
,
c106 =
2(3 + 2k +N)(12 + 19k + 6k2 + 15N + 12kN + 4N2)
(2 +N)(2 + k +N)4
,
c107 =
2(3k + 2k2 + 13N + 15k N + 4k2N + 15N2 + 8kN2 + 4N3)
(2 +N)(2 + k +N)3
,
c108 = −2(3k + 2k
2 + 13N + 15kN + 4k2N + 15N2 + 8k N2 + 4N3)
(2 +N)(2 + k +N)3
,
c109 = −2(13k + 6k
2 + 3N + 9kN +N2)
(2 +N)(2 + k +N)3
,
c110 =
2(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c111 = −2(12 + 45k + 14k
2 + 81N + 107kN + 16k2N + 71N2 + 46kN2 + 16N3)
3(2 +N)(2 + k +N)3
,
c112 = −2(12 + 20k + 8k
2 + 58N + 77k N + 22k2N + 59N2 + 41kN2 + 15N3)
3(2 +N)(2 + k +N)3
,
c113 = −2(4 + 7k + 2k
2 + 19N + 21kN + 4k2N + 17N2 + 10kN2 + 4N3)
(2 +N)(2 + k +N)4
,
c114 =
1
3(2 +N)(2 + k +N)4
2(228 + 393k + 218k2 + 40k3 + 537N + 681kN
+ 242k2N + 20k3N + 433N2 + 362kN2 + 62k2N2 + 142N3 + 58k N3 + 16N4),
c115 =
4(1 +N)(20 + 23k + 6k2 + 23N + 14kN + 6N2)
(2 +N)(2 + k +N)4
,
c116 =
2(3k + 2k2 + 13N + 15k N + 4k2N + 15N2 + 8kN2 + 4N3)
(2 +N)(2 + k +N)4
, c117 =
4(k +N)
(2 + k +N)2
,
c118 = − 1
3(2 +N)(2 + k +N)3
(348 + 429k + 118k2 + 633N + 523kN + 68k2N
+ 367N2 + 158kN2 + 68N3),
c119 = −2,
c120 =
2(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
(2 +N)(2 + k +N)2
,
c121 =
2(12 + 45k + 14k2 + 81N + 107kN + 16k2N + 71N2 + 46kN2 + 16N3)
3(2 +N)(2 + k +N)3
,
c122 =
2(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c123 = −2(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
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c124 =
4(13k + 6k2 + 3N + 9k N +N2)
(2 +N)(2 + k +N)3
,
c125 = −2(3k + 2k
2 + 13N + 15kN + 4k2N + 15N2 + 8k N2 + 4N3)
(2 +N)(2 + k +N)4
,
c126 = −2(3 + 2k +N)
3(2 + k +N)3
,
c127 =
2(72 + 137k + 46k2 + 187N + 244kN + 50k2N + 142N2 + 99kN2 + 31N3)
3(2 +N)(2 + k +N)4
,
c128 =
4(9 + 4k + 5N)
3(2 + k +N)3
, c129 = −2(54 + 67k + 18k
2 + 62N + 41kN + 16N2)
3(2 +N)(2 + k +N)3
,
c130 =
4(78 + 79k + 18k2 + 86N + 47kN + 22N2)
(3(2 +N)(2 + k +N)3
,
c131 =
2(168 + 155k − 5k2 − 18k3 + 313N + 238kN + 17k2N + 199N2 + 93k N2 + 40N3)
3(2 +N)(2 + k +N)4
,
c132 =
2(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)2
,
c133 = −2(16 + 21k + 6k
2 + 19N + 13k N + 5N2)
(2 +N)(2 + k +N)3
,
c134 =
2(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c135 = −2(20 + 21k + 6k
2 + 25N + 13k N + 7N2)
(2 +N)(2 + k +N)3
,
c136 =
2(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c137 =
4(6 + 3k + 2k2 + 36N + 36kN + 10k2N + 34N2 + 21kN2 + 8N3)
3(2 +N)(2 + k +N)2
,
c138 = −2(3 + 2k +N)
3(2 + k +N)2
,
c139 =
2(12 + 20k + 8k2 + 58N + 77kN + 22k2N + 59N2 + 41kN2 + 15N3)
(3(2 +N)(2 + k +N)3
,
c140 = −2(3 + 2k +N)(12 + 19k + 6k
2 + 15N + 12kN + 4N2)
(2 +N)(2 + k +N)4
,
c141 = −2(32 + 35k + 10k
2 + 61N + 47kN + 8k2N + 39N2 + 16kN2 + 8N3)
(2 +N)(2 + k +N)4
,
c142 = −2(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c143 = −2(−4 + 3k + 2k
2 + 3N + 15k N + 4k2N + 7N2 + 8k N2 + 2N3)
(2 +N)(2 + k +N)4
,
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c144 =
2(3k + 2k2 + 13N + 15k N + 4k2N + 15N2 + 8kN2 + 4N3)
(2 +N)(2 + k +N)4
,
c145 = − 1
3(2 +N)(2 + k +N)4
2(132 + 141k + 44k2 + 4k3 + 357N + 381kN + 140k2N
+ 20k3N + 331N2 + 278kN2 + 62k2N2 + 124N3 + 58kN3 + 16N4),
c146 = −2(3k + 2k
2 + 13N + 15kN + 4k2N + 15N2 + 8k N2 + 4N3)
(2 +N)(2 + k +N)3
,
c147 =
2(3k + 2k2 + 13N + 15k N + 4k2N + 15N2 + 8kN2 + 4N3)
(2 +N)(2 + k +N)3
,
c148 =
2(13k + 6k2 + 3N + 9k N +N2)
(2 +N)(2 + k +N)3
,
c149 = −2(20 + 21k + 6k
2 + 25N + 13k N + 7N2)
(2 +N)(2 + k +N)3
,
c150 =
2(108 + 93k + 22k2 + 177N + 115kN + 20k2N + 103N2 + 38kN2 + 20N3)
3(2 +N)(2 + k +N)3
,
c151 = −2(−72− 57k − 14k
2 − 39N + 33k N + 20k2N + 35N2 + 42kN2 + 16N3)
3(2 +N)(2 + k +N)3
,
c152 = −2(54 + 67k + 18k
2 + 62N + 41kN + 16N2)
3(2 +N)(2 + k +N)2
, c153 =
4
(2 + k +N)
,
c154 = −2(108 + 133k + 38k
2 + 185N + 167kN + 28k2N + 107N2 + 54kN2 + 20N3)
3(2 +N)(2 + k +N)4
,
c155 =
2(12 + 37k + 14k2 + 41N + 71kN + 16k2N + 35N2 + 30kN2 + 8N3)
3(2 +N)(2 + k +N)4
,
c156 = − 8(1 +N)
(2 + k +N)3
,
c157 =
2(108 + 86k − 27k2 − 18k3 + 232N + 159kN − 3k2N + 156N2 + 67kN2 + 32N3)
3(2 +N)(2 + k +N)3
,
c158 =
2(36 + 39k + 10k2 + 67N + 53kN + 8k2N + 41N2 + 18kN2 + 8N3)
(2 +N)(2 + k +N)4
,
c159 =
4(1 +N)(20 + 23k + 6k2 + 23N + 14kN + 6N2)
(2 +N)(2 + k +N)4
, c160 =
4(k +N)
(2 + k +N)2
,
c161 =
(228 + 291k + 82k2 + 375N + 301kN + 32k2N + 193N2 + 74kN2 + 32N3)
3(2 +N)(2 + k +N)3
,
c162 = −2,
c163 =
2(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
(2 +N)(2 + k +N)2
,
c164 = −2(84 + 149k + 50k
2 + 181N + 203kN + 34k2N + 119N2 + 68k N2 + 24N3)
3(2 +N)(2 + k +N)3
,
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c165 =
4(−6 + k2 + 4kN +N2)
3(2 + k +N)3
,
c166 =
60 + 61k + 14k2 + 137N + 107kN + 16k2N + 95N2 + 42kN2 + 20N3
3(2 +N)(2 + k +N)3
,
c167 = −4(42 + 55k + 18k
2 + 56N + 35kN + 16N2)
3(2 +N)(2 + k +N)3
,
c168 = −2(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c169 = −2(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c170 = − 4
(2 + k +N)2
, c171 = −4(−3 + k − 4N)
3(2 + k +N)3
,
c172 =
2(32 + 35k + 10k2 + 61N + 47kN + 8k2N + 39N2 + 16kN2 + 8N3)
(2 +N)(2 + k +N)4
,
c173 =
4(9 + 2k + 7N)
3(2 + k +N)3
, c174 = − 4
(2 + k +N)2
,
c175 = −2(3k + 2k
2 + 13N + 15kN + 4k2N + 15N2 + 8k N2 + 4N3)
(2 +N)(2 + k +N)4
,
c176 = −4(54 + 61k + 18k
2 + 68N + 38kN + 19N2)
3(2 +N)(2 + k +N)3
,
c177 = −2(3k + 2k
2 + 13N + 15kN + 4k2N + 15N2 + 8k N2 + 4N3)
(2 +N)(2 + k +N)4
,
c178 = −2(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c179 = −84 + 61k + 22k
2 + 173N + 107kN + 20k2N + 99N2 + 42kN2 + 16N3
3(2 +N)(2 + k +N)3
,
c180 =
4(9 + 2k + 7N)
3(2 + k +N)3
, c181 =
4
(2 + k +N)2
, c182 =
4
(2 + k +N)2
,
c183 = −4(54 + 61k + 18k
2 + 68N + 38kN + 19N2)
3(2 +N)(2 + k +N)3
,
c184 = −4(42 + 55k + 18k
2 + 56N + 35kN + 16N2)
3(2 +N)(2 + k +N)3
, c185 = −4(−3 + k − 4N)
3(2 + k +N)3
,
c186 =
2(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c187 = −2(16 + 21k + 6k
2 + 19N + 13k N + 5N2)
(2 +N)(2 + k +N)3
,
c188 =
2(13k + 6k2 + 3N + 9k N +N2)
(2 +N)(2 + k +N)3
,
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c189 = −2(20 + 21k + 6k
2 + 25N + 13k N + 7N2)
(2 +N)(2 + k +N)3
,
c190 =
2(13k + 6k2 + 3N + 9k N +N2)
(2 +N)(2 + k +N)3
,
c191 = −2(20 + 21k + 6k
2 + 25N + 13k N + 7N2)
(2 +N)(2 + k +N)3
,
c192 =
4(18 + 31k + 10k2 + 29N + 23kN + 9N2)
3(2 + k +N)3
,
c193 = − 1
3(2 +N)(2 + k +N)4
2(180 + 323k + 198k2 + 40k3 + 391N + 529kN + 214k2N
+ 20k3N + 317N2 + 296kN2 + 62k2N2 + 116N3 + 58kN3 + 16N4),
c194 = −2(12 + 37k + 14k
2 + 41N + 71kN + 16k2N + 35N2 + 30k N2 + 8N3)
3(2 +N)(2 + k +N)4
,
c195 = −2(108 + 133k + 38k
2 + 185N + 167kN + 28k2N + 107N2 + 54kN2 + 20N3)
3(2 +N)(2 + k +N)4
,
c196 =
8
(2 + k +N)2
, c197 = − 8
(2 + k +N)2
, c198 = − 8
(2 + k +N)2
,
c199 =
4(18 + 31k + 10k2 + 29N + 23kN + 9N2)
3(2 + k +N)3
,
c200 = −2(20 + 31k + 10k
2 + 35N + 41kN + 8k2N + 21N2 + 14kN2 + 4N3)
(2 +N)(2 + k +N)4
,
c201 = − 1
3(2 +N)(2 + k +N)4
2(180 + 323k + 198k2 + 40k3 + 391N + 529kN + 214k2N
+ 20k3N + 317N2 + 296kN2 + 62k2N2 + 116N3 + 58kN3 + 16N4),
c202 = −2(60 + 61k + 14k
2 + 137N + 107kN + 16k2N + 95N2 + 42kN2 + 20N3)
3(2 +N)(2 + k +N)4
,
c203 =
2(3k + 2k2 + 13N + 15k N + 4k2N + 15N2 + 8kN2 + 4N3)
(2 +N)(2 + k +N)4
,
c204 =
8(1 + k +N)
(2 + k +N)2
, c205 =
8(3 + 6k + 2k2 + 6N + 5kN + 2N2)
3(2 + k +N)3
,
c206 =
4(−6 + k2 + 4kN +N2)
3(2 + k +N)3
,
c207 =
4(84 + 140k + 87k2 + 18k3 + 118N + 147kN + 51k2N + 54N2 + 37k N2 + 8N3)
3(2 +N)(2 + k +N)3
,
c208 =
2(108 + 133k + 38k2 + 185N + 167kN + 28k2N + 107N2 + 54kN2 + 20N3)
3(2 +N)(2 + k +N)4
,
c209 =
2(12 + 37k + 14k2 + 41N + 71kN + 16k2N + 35N2 + 30kN2 + 8N3)
3(2 +N)(2 + k +N)4
,
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c210 =
8
(2 + k +N)2
, c211 = − 8
(2 + k +N)2
, c212 =
8
(2 + k +N)2
,
c213 =
4(84 + 140k + 87k2 + 18k3 + 118N + 147kN + 51k2N + 54N2 + 37k N2 + 8N3)
3(2 +N)(2 + k +N)3
,
c214 = −2(20 + 31k + 10k
2 + 35N + 41kN + 8k2N + 21N2 + 14kN2 + 4N3)
(2 +N)(2 + k +N)4
,
c215 =
2(60 + 61k + 14k2 + 137N + 107kN + 16k2N + 95N2 + 42k N2 + 20N3)
3(2 +N)(2 + k +N)4
,
c216 = −8(1 + k +N)
(2 + k +N)2
, c217 =
8(3 + 6k + 2k2 + 6N + 5k N + 2N2)
3(2 + k +N)3
,
c218 = −4(30 + 55k + 18k
2 + 38N + 35kN + 10N2)
3(2 +N)(2 + k +N)3
,
c219 = −2(32 + 35k + 10k
2 + 61N + 47kN + 8k2N + 39N2 + 16kN2 + 8N3)
(2 +N)(2 + k +N)4
,
c220 = −2(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
, c221 =
4(15 + 8k + 7N)
3(2 + k +N)3
,
c222 =
2(3k + 2k2 + 13N + 15k N + 4k2N + 15N2 + 8kN2 + 4N3)
(2 +N)(2 + k +N)4
,
c223 =
4(13k + 6k2 + 3N + 9k N +N2)
(2 +N)(2 + k +N)3
, c224 =
4(15 + 8k + 7N)
3(2 + k +N)3
,
c225 = −4(30 + 55k + 18k
2 + 38N + 35kN + 10N2)
3(2 +N)(2 + k +N)3
,
c226 =
2(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)2
,
c227 = −2(16 + 11k + 2k
2 + 29N + 19k N + 4k2N + 19N2 + 8kN2 + 4N3)
(2 +N)(2 + k +N)3
,
c228 =
2(16 + 11k + 2k2 + 29N + 19kN + 4k2N + 19N2 + 8k N2 + 4N3)
(2 +N)(2 + k +N)3
,
c229 =
2(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c230 = −2(20 + 21k + 6k
2 + 25N + 13k N + 7N2)
(2 +N)(2 + k +N)3
,
c231 =
2(30 + 37k + 10k2 + 32N + 21kN + 8N2)
3(2 + k +N)2
,
c232 = −60 + 61k + 14k
2 + 137N + 107kN + 16k2N + 95N2 + 42kN2 + 20N3
3(2 +N)(2 + k +N)3
,
c233 =
(276 + 313k + 94k2 + 401N + 263kN + 20k2N + 159N2 + 42kN2 + 16N3)
3(2 +N)(2 + k +N)3
,
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c234 =
2(36 + 29k + 6k2 + 37N + 39kN + 12k2N + 15N2 + 16kN2 + 2N3)
3(2 +N)(2 + k +N)3
,
c235 = −2(8 + 17k + 6k
2 + 11N + 11kN + 3N2)
(2 +N)(2 + k +N)2
.
Appendix G.4 The OPEs between the N = 2 higher spin-32 currents
The remaining OPE in the section 6 between the N = 2 higher spin-3
2
currents with (6.9) can
be summarized by 28 U
(3
2
)
V(
3
2
)
 (Z1)
 U
(3
2
)
V(
3
2
)
 (Z2) = θ12
z212
[
c±1G±DG±
]
(Z2) +
θ12
z212
[
c±2G±DG±
]
(Z2)
+
θ12θ12
z212
[
c±3G± [D,D]G± + c±4G± ∂G± + c±5DG±DG±
]
(Z2)
+
1
z12
[
c±6G± ∂G± + c±7DG±DG± + c±8H G±DG± + c±9H G±DG±
]
(Z2)
+
θ12
z12
[
c±10G± ∂DG± + c±11 ∂G±DG± + c±12DG± [D,D]G± + c±13H G± ∂G±
+c±14H G± [D,D]G± + c±15HDG±DG± + c±16HDG±DG± + c±17DH G±DG±
]
(Z2)
+
θ12
z212
[
c±18G± ∂DG± + c±19 ∂G±DG± + c±20DG± [D,D]G± + c±21HDG±DG±
+c±22DH G±DG± + c±23H G± ∂G± + c±24H G± [D,D]G± + c±25HDG±DG±
]
(Z2)
+
θ12θ12
z12
[
c±26G± ∂
2G± + c±27G± ∂[D,D]G± + c±28 ∂G± [D,D]G± + c±29DG± ∂DG±
+c±30 ∂DG±DG± + c±31 T G± ∂G± + c±32DT G±DG± + c±33DT G±DG±
+c±34H G± ∂DG± + c±35H ∂G±DG± + c±36HDG± [D,D]G± + c±37 ∂H G±DG±
+c±38DH G± ∂G±DHDG±DG± + c±40H G± ∂DG± + c±41H ∂G±DG±
+c±42HDG± [D,D]G+ c±43 ∂H G±DG± + c±44DH G± ∂G± + c±45DHDG±DG±
]
(Z2) + · · · ,
where the coefficients are
c+1 = − 8k
(2 + k +N)2
, c+2 = − 8N
(2 + k +N)2
, c+3 = − 2(k +N)
(2 + k +N)2
,
28In the remaining Appendix G, the N = 2 currents are denoted without a boldface notation for simplicity.
One uses a boldface notation for the N = 2 higher spin currents.
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c+4 = − 2(k −N)
(2 + k +N)2
, c+5 = − 4(k −N)
(2 + k +N)2
c+6 =
8
(2 + k +N)2
,
c+7 =
8
(2 + k +N)
, c+8 =
8
(2 + k +N)2
, c+9 = − 8
(2 + k +N)2
,
c+10 = − 4(1 + k)
(2 + k +N)2
, c+11 = − 2(3k +N)
(2 + k +N)2
, c+12 =
2
(2 + k +N)
,
c+13 =
2
(2 + k +N)2
, c+14 = − 2
(2 + k +N)2
, c+15 =
4
(2 + k +N)2
,
c+16 = − 4
(2 + k +N)2
, c+17 =
4
(2 + k +N)2
, c+18 = − 4(1 +N)
(2 + k +N)2
,
c+19 = − 2(k + 3N)
(2 + k +N)2
, c+20 = − 2
(2 + k +N)
, c+21 =
4
(2 + k +N)2
,
c+22 = − 4
(2 + k +N)2
, c+23 = − 2
(2 + k +N)2
, c+24 = − 2
(2 + k +N)2
,
c+25 = − 4
(2 + k +N)2
, c+26 = − 2(k −N)
(2 + k +N)2
, c+27 = − 2
(2 + k +N)
,
c+28 =
4
(2 + k +N)2
, c+29 = −4(3 + 2k +N)
(2 + k +N)2
, c+30 =
4(3 + k + 2N)
(2 + k +N)2
,
c+31 = − 4
(2 + k +N)2
, c+32 =
4
(2 + k +N)2
, c+33 =
4
(2 + k +N)2
,
c+34 =
4
(2 + k +N)2
, c+35 = − 2
(2 + k +N)2
, c+36 =
2
(2 + k +N)2
,
c+37 = −4(3 + 2k +N)
(2 + k +N)3
, c+38 = − 4(1 + k)
(2 + k +N)3
, c+39 =
4
(2 + k +N)2
,
c+40 =
4
(2 + k +N)2
, c+41 = − 2
(2 + k +N)2
, c+42 = − 2
(2 + k +N)2
,
c+43 = −4(3 + k + 2N)
(2 + k +N)3
, c+44 = − 4(1 +N)
(2 + k +N)3
, c+45 =
4
(2 + k +N)2
,
c−1 = − 8N
(2 + k +N)2
, c−2 = − 8k
(2 + k +N)2
, c−3 = − 2(k +N)
(2 + k +N)2
,
c−4 =
2(k −N)
(2 + k +N)2
, c−5 =
4(k −N)
(2 + k +N)2
, c−6 =
8
(2 + k +N)2
,
c−7 =
8
(2 + k +N)
, c−8 = − 8
(2 + k +N)2
, c−9 =
8
(2 + k +N)2
,
c−10 = − 4(1 +N)
(2 + k +N)2
, c−11 = − 2(k + 3N)
(2 + k +N)2
, c−12 =
2
(2 + k +N)
,
c−13 = − 2
(2 + k +N)2
, c−14 =
2
(2 + k +N)2
, c−15 = − 4
(2 + k +N)2
,
c−16 =
4
(2 + k +N)2
, c−17 = − 4
(2 + k +N)2
, c−18 = − 4(1 + k)
(2 + k +N)2
,
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c−19 = − 2(3k +N)
(2 + k +N)2
, c−20 = − 2
(2 + k +N)
, c−21 = − 4
(2 + k +N)2
,
c−22 =
4
(2 + k +N)2
, c−23 =
2
(2 + k +N)2
, c−24 =
2
(2 + k +N)2
,
c−25 =
4
(2 + k +N)2
, c−26 =
2(k −N)
(2 + k +N)2
, c−27 = − 2
(2 + k +N)
,
c−28 =
4
(2 + k +N)2
, c−29 = −4(3 + k + 2N)
(2 + k +N)2
, c−30 =
4(3 + 2k +N)
(2 + k +N)2
,
c−31 = − 4
(2 + k +N)2
, c−32 =
4
(2 + k +N)2
, c−33 =
4
(2 + k +N)2
,
c−34 = − 4
(2 + k +N)2
, c−35 =
2
(2 + k +N)2
, c−36 = − 2
(2 + k +N)2
,
c−37 =
4(3 + k + 2N)
(2 + k +N)3
, c−38 =
4(1 +N)
(2 + k +N)3
, c−39 = − 4
(2 + k +N)2
,
c−40 = − 4
(2 + k +N)2
, c−41 =
2
(2 + k +N)2
, c−42 =
2
(2 + k +N)2
,
c−43 =
4(3 + 2k +N)
(2 + k +N)3
, c−44 =
4(1 + k)
(2 + k +N)3
, c−45 = − 4
(2 + k +N)2
.
Appendix G.5 The OPEs between the N = 2 higher spin-32 currents
The remaining OPE in the section 6 between the N = 2 higher spin-3
2
currents can be
summarized by
U(
3
2
)(Z1)V
(3
2
)(Z2) =
θ12θ12
z412
c1 +
1
z312
c2 +
θ12
z312
c3H(Z2) +
θ12
z312
c4H(Z2)
+
θ12θ12
z312
[
c5 T + c6DH + c7DH + c8GG+ c9HH
]
(Z2)
+
1
z212
[
c10 T + c11DH + c12DH + c13GG+ c14HH
]
(Z2)
+
θ12
z212
[
c15DT + c16GDG+ c17HDH + c18HDH + c19H GG+ c20 T H
+c21DGG+ c22 ∂H
]
(Z2)
+
θ12
z212
[
c23DT + c24GDG+ c25H DH + c26H GG+ c27 T H + c28DGG+ c29DHH
+c30 ∂H
]
(Z2)
+
θ12θ12
z212
[
c31T
(2) + c32T
(1)T(1) + c33 [D,D]T + c34 ∂DH + c35G [D,D]G + c36G∂G
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+c37H GDG+ c38H HDH + c39H H GG+ c40HDGG+ c41H DHH + c42H ∂H
+c43H GDG+ c44H DGG+ c45 T T + c46 T DH + c47 T DH + c48 T GG+ c49 T H H
+c50 ∂DH + c51DGDG+ c52DHDH + c53DHDH + c54DH GG+ c55DT H
+c56DGDG+ c57DHDH + c58DHGG+ c59DT H + c60 ∂GG + c61 ∂H H + c62 ∂T
]
(Z2)
+
1
z12
[
c63 ∂DH + c64 [D,D]T + c65 ∂DH + c66H GDG+ c67HHDH + c68H DGG
+c69HDHH + c70H ∂H + c71H GDG+ c72H DGG+ c73 T T + c74 T DH + c75 T DH
+c76 T H H + c77DGDG+ c78DHDH + c79DHDH + c80DGDG + c81DHDH
+c82 ∂GG+ c83 ∂H H + c84 ∂T
]
(Z2)
+
θ12
z12
[
c85DT
(2) + c109T
(1)DT(1) + c87G∂DG + c88H ∂DH + c89H G [D,D]G
+c90H G∂G+ c91HH GDG+ c92HHDGG+ c93H DGDG+ c94HDHDH
+c95HDHDH + c96H [D,D]GG+ c97HDGDG+ c98HDHDH + c99HDH GG
+c100H ∂GG + c101HDGDG+ c102 T DT + c103 T GDG+ c104 T H DH + c105 T H DH
+c106 T T H + c107 T DGG+ c108 T ∂H + c109 ∂DT + c110DH GDG+ c111DHDGG
+c112 ∂DH H + c113 [D,D]GDG+ c114 [D,D]T H + c115DG [D,D]G+ c116DG∂G
+c117DH GDG+ c118DHDGG+ c119DT DH + c120DT DH + c121DT GG
+c122DT H H + c123 ∂DGG + c124 ∂GDG + c125 ∂H DH + c126 ∂H DH + c127 ∂H GG
+c128 ∂H H H + c129 ∂T H + c130 ∂
2H
]
(Z2)
+
θ12
z12
[
c131DT
(2) + c132T
(1)DT(1) + c133G∂DG+ c134HH GDG+ c135HHDGG
+c136HDGDG+ c137H ∂H H + c138H G [D,D]G+ c139H G∂G + c140HDGDG
+c141H [D,D]GG+ c142HDGDG+ c143H DHDH + c144H ∂GG + c145 T DT
+c146 T GDG+ c147 T H DH + c148 T T H + c149 T DGG+ c150 T DH H + c151 T ∂H
+c152 ∂DT + c153DG [D,D]G+ c154DG∂G + c155DH GDG+ c156DHHDH
+c157DHH GG+ c158DHDGG+ c159DHDH H + c160DH ∂H + c161DT DH
+c162DT DH + c163DT GG+ c164DT H H + c165 ∂DGG+ c166 ∂DH H
+c167 [D,D]GDG+ c168 [D,D]T H + c169DH GDG+ c170DHDGG+ c171 ∂DH H
+c172 ∂GDG+ c173 ∂H DH + c174 ∂H GG+ c175 ∂T H + c176 ∂
2H
]
(Z2)
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+
θ12θ12
z12
[
c177W
(3) + c178 ∂T
(2) + c179 [D,D]T
(2) + c180T
(1)W(2) + c181T
(1) [D,D]T(1)
+c182U
(3
2
)V(
3
2
) + c183 ∂T
(1)T(1) + c184GDGGDG+ c185G∂
2G+ c186H G∂DG
+c187HH G∂G + c188HH DHDH + c189H H ∂GG+ c190HDG [D,D]G
+c191HDG∂G+ c192HDH GDG+ c193HDHHDH + c194HDHDGG
+c195HDHDHH + c196HDHH + c197H ∂DGG+ c198H [D,D]GDG
+c199HDH GDG+ c200HDHDGG+ c201H ∂DH H + c202H ∂GDG
+c203H ∂H DH + c204H ∂H GG+ c205H ∂
2H + c206H G∂DG + c207H [D,D]GDG
+c208HDG [D,D]G+ c209HDG∂G + c210HDH GDG+ c211HDHDGG
+c212H ∂DGG+ c213H ∂GDG+ c214 T ∂DH + c215 T [D,D]T + c216 T ∂DH
+c217 T G [D,D]G+ c218 T G∂G + c219 T H GDG+ c220 T H H DH + c221 T H DGG
+c222 T H DH H + c223 T H ∂H + c224 T H GDG+ c225 T H DGG+ c226 T T T
+c227 T T DH + c228 T T DH + c229 T T H H + c230 T DGDG+ c231 T DH DH
+c232 T DH DH + c233 T DT H + c234 T [D,D]GG+ c235 T DGDG+ c236 T DH DH
+c237 T DT H + c238 T ∂GG+ c239 T ∂H H + c240 ∂[D,D]T + c241 ∂
2DH
+c242G∂[D,D]G+ c243DG∂DG+ c244DH ∂DH + c245DH G [D,D]G+ c246DH G∂G
+c247DHH GDG+ c248DHHDGG+ c249DH DGDG+ c250DHDHDH
+c251DHDH DH + c252DH [D,D]GG+ c253DHDGDG+ c254DHDHDH
+c255DH ∂GG+ c256DT DT + c257DT GDG+ c258DT H DH + c259DT H DH
+c260DT H GG+ c261DT DGG+ c262DT ∂H + c263 ∂DGDG+ c264 ∂DH DH
+c265 ∂DH DH + c266 ∂DH GG+ c267 ∂DH H H + c268 ∂DT H + c269 [D,D]G [D,D]G
+c270 [D,D]GG+ c271 [D,D]T DH + c272 [D,D]T DH + c273 [D,D]T GG
+c274 [D,D]T H H + c275 ∂[D,D]GG+ c276DG∂DG+ c277DH G [D,D]G
+c278DH G∂G+ c279DHDGDG+ c280DH [D,D]GG+ c281DHDGDG
+c282DHDHDH + c283DH ∂GG + c284DT GDG+ c285DT H DH + c286DT H GG
+c287DT DGG+ c288DT DH H + c289DT ∂H + c290 ∂DGDG+ c291 ∂DH DH
+c292 ∂DH GG+ c293 ∂DT H + c294 ∂G [D,D]G+ c295 ∂G∂G + c296 ∂H GDG
+c297 ∂H H DH + c298 ∂H H GG+ c299 ∂H DGG+ c300 ∂H DH H + c301 ∂H ∂H
+c302 ∂H GDG+ c303HDGG+ c304 ∂T T + c305 ∂T DH + c306 ∂T DH + c307 ∂T GG
+c308 ∂T H H + c309GDGGDG+ c310 ∂
2GG+ c311 ∂
2HHc312 ∂
2DH + c313 ∂
2T
]
(Z2) + · · · ,
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where the coefficients are
c1 =
4k(k −N)N
(2 + k +N)2
, c2 = − 8kN
(2 + k +N)
,
c3 = − 8kN
(2 + k +N)2
, c4 =
8k N
(2 + k +N)2
,
c5 = −4(2k + k
2 + 2N + 4k N +N2)
(2 + k +N)2
, c6 = −4(−2k − k
2 + 2N + 2k N + 2k2N +N2)
(2 + k +N)3
,
c7 = −4(2k + k
2 − 2N + 2kN −N2 + 2kN2)
(2 + k +N)3
, c8 = − 4(k −N)
(2 + k +N)2
,
c9 =
4(k +N)
(2 + k +N)2
, c10 = − 4(k −N)
(2 + k +N)
, c11 =
4(k +N + 2kN)
(2 + k +N)2
,
c12 = −4(k +N + 2kN)
(2 + k +N)2
, c13 = − 4(k +N)
(2 + k +N)2
, c14 =
4(k −N)
(2 + k +N)2
,
c15 =
4(1 + k + 2N)
(2 + k +N)
, c16 = − 4(1 + k)
(2 + k +N)2
,
c17 =
4(k +N + 2kN)
(2 + k +N)3
, c18 =
4(2 + 2k + k2 + 4N + k N + 2N2)
(2 + k +N)3
,
c19 =
4
(2 + k +N)2
, c20 = − 4(k −N)
(2 + k +N)2
, c21 = −4(1 + k + 2N)
(2 + k +N)2
,
c22 = −4(1 + 3N + 2kN)
(2 + k +N)2
, c23 = −4(1 + 2k +N)
(2 + k +N)
, c24 = − 4(1 +N)
(2 + k +N)2
,
c25 =
4(k +N + 2kN)
(2 + k +N)3
, c26 = − 4
(2 + k +N)2
,
c27 =
4(k −N)
(2 + k +N)2
, c28 = −4(1 + 2k +N)
(2 + k +N)2
,
c29 =
4(2 + 4k + 2k2 + 2N + k N +N2)
(2 + k +N)3
, c30 =
4(1 + 3k + 2kN)
(2 + k +N)2
, c31 = 2,
c32 = −(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
(2 +N)(2 + k +N)2
,
c33 = −(20 + 24k + 7k
2 + 22N + 14kN + 5N2)
(2 + k +N)2
,
c34 = − 1
(2 +N)(2 + k +N)3
2(−28− 37k − 12k2 − 65N − 48kN − 7k2N − 44N2
− 10kN2 + k2N2 − 9N3 + 3k N3),
c35 = −4(1 + k +N)
(2 + k +N)2
,
c36 = −(20 + 31k + 10k
2 + 35N + 41k N + 8k2N + 21N2 + 14kN2 + 4N3)
(2 +N)(2 + k +N)3
,
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c37 =
2(32 + 40k + 12k2 + 40N + 25kN + 11N2)
(2 +N)(2 + k +N)3
,
c38 =
2(8 + 11k + 4k2 + 25N + 23kN + 5k2N + 21N2 + 10kN2 + 5N3)
(2 +N)(2 + k +N)4
,
c39 =
2(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
, c40 = −2(8 + 3k + 5N)
(2 + k +N)3
,
c41 = −2(8 + 11k + 4k
2 + 25N + 23kN + 5k2N + 21N2 + 10kN2 + 5N3)
(2 +N)(2 + k +N)4
,
c42 =
(52 + 47k + 18k2 + 99N + 61kN + 12k2N + 57N2 + 20kN2 + 10N3)
(2 +N)(2 + k +N)3
,
c43 = −2(4 + k + 3N)
(2 + k +N)3
, c44 =
2(24 + 36k + 12k2 + 32N + 23kN + 9N2)
(2 +N)(2 + k +N)3
,
c45 = −(20 + 25k + 6k
2 + 21N + 15kN + 5N2)
(2 +N)(2 + k +N)2
,
c46 =
2(−5k − 4k2 + 13N + 11k N + k2N + 13N2 + 8k N2 + 3N3)
(2 +N)(2 + k +N)3
,
c47 = −2(3k + 5N + 15kN + 3k
2N + 5N2 + 8k N2 +N3)
(2 +N)(2 + k +N)3
,
c48 = −2(8 + 17k + 6k
2 + 11N + 11kN + 3N2)
(2 +N)(2 + k +N)3
,
c49 =
2(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c50 = −2(12 + 5k + 25N + 24kN + 9k
2N + 16N2 + 14kN2 + 3k2N2 + 3N3 + k N3)
(2 +N)(2 + k +N)3
,
c51 = −2(10 + 7k + 7N)
(2 + k +N)2
,
c52 =
(20 + 35k + 14k2 + 47N + 67kN + 22k2N + 31N2 + 30kN2 + 6k2N2 + 6N3 + 2kN3)
(2 +N)(2 + k +N)4
,
c53 =
1
(2 +N)(2 + k +N)4
2(60 + 109k + 66k2 + 14k3 + 129N + 177kN + 68k2N + 7k3N
+ 105N2 + 102kN2 + 19k2N2 + 38N3 + 21k N3 + 5N4),
c54 =
2(28 + 35k + 10k2 + 51N + 47kN + 8k2N + 31N2 + 16kN2 + 6N3)
(2 +N)(2 + k +N)4
,
c55 = −4(1 + 2k +N)
(2 + k +N)2
, c56 = −2(20 + 32k + 12k
2 + 22N + 21k N + 5N2)
(2 +N)(2 + k +N)2
,
c57 =
(20 + 19k + 6k2 + 31N + 11kN + 2k2N + 15N2 − 10kN2 − 2k2N2 + 2N3 − 6kN3)
(2 +N)(2 + k +N)4
,
c58 = −2(1 +N)(12 + 19k + 6k
2 + 15N + 12kN + 4N2)
(2 +N)(2 + k +N)4
, c59 =
4(1 + k + 2N)
(2 + k +N)2
,
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c60 =
(20 + 7k − 2k2 + 59N + 29kN + 2k2N + 45N2 + 14k N2 + 10N3)
(2 +N)(2 + k +N)3
,
c61 = −(68 + 75k + 22k
2 + 95N + 61k N + 2k2N + 29N2 + 8kN2)
(2 +N)(2 + k +N)3
,
c62 = −(−2k − 2k
2 + 18N + 22kN + 5k2N + 20N2 + 14kN2 + 5N3)
(2 +N)(2 + k +N)2
,
c63 =
4(1 + k)(1 +N)
(2 + k +N)2
, c64 = 2, c65 = −4(1 + k)(1 +N)
(2 + k +N)2
,
c66 = − 4
(2 + k +N)2
, c67 =
4(k −N)
(2 + k +N)3
, c68 =
4
(2 + k +N)2
,
c69 = − 4(k −N)
(2 + k +N)3
, c70 = − 4(2 +N)
(2 + k +N)2
, c71 =
4
(2 + k +N)2
,
c72 = − 4
(2 + k +N)2
, c73 =
4
(2 + k +N)
, c74 =
4(k −N)
(2 + k +N)2
,
c75 = − 4(k −N)
(2 + k +N)2
, c76 = − 8
(2 + k +N)2
, c77 =
4
(2 + k +N)
,
c78 = −4(1 + k)(1 +N)
(2 + k +N)3
, c79 = −4(2 + 2k + k
2 + 2N +N2)
(2 + k +N)3
, c80 =
4
(2 + k +N)
,
c81 = −4(1 + k)(1 +N)
(2 + k +N)3
, c82 = − 4(k +N)
(2 + k +N)2
, c83 =
4(2 + k)
(2 + k +N)2
,
c84 = − 2(k −N)
(2 + k +N)
, c85 = 1,
c86 =
(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
(2 +N)(2 + k +N)2
,
c87 =
(4 + 7k + 2k2 + 19N + 21k N + 4k2N + 17N2 + 10kN2 + 4N3)
(2 +N)(2 + k +N)3
,
c88 = −(−8 + 7k + 2k
2 − 7N + 21k N + 4k2N −N2 + 10kN2)
(2 +N)(2 + k +N)3
,
c89 = −(18 + 21k + 6k
2 + 22N + 13kN + 6N2)
(2 +N)(2 + k +N)3
,
c90 = −(24 + 17k − 11k
2 − 6k3 + 59N + 46kN + k2N + 45N2 + 23kN2 + 10N3)
(2 +N)(2 + k +N)4
,
c91 =
(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c92 = −(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)4
,
c93 = − 2(1 +N)
(2 + k +N)3
, c94 = −4(1 + k)(1 +N)
(2 + k +N)4
,
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c95 = −(32 + 27k + 10k
2 + 69N + 35k N + 8k2N + 51N2 + 12kN2 + 12N3)
(2 +N)(2 + k +N)4
,
c96 = −(5 + 2k + 3N)
(2 + k +N)3
, c97 =
2(26 + 25k + 6k2 + 30N + 15kN + 8N2)
(2 +N)(2 + k +N)3
,
c98 =
(8 + 3k + 2k2 + 33N + 15k N + 4k2N + 31N2 + 8kN2 + 8N3)
(2 +N)(2 + k +N)4
,
c99 =
(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c100 = −(8 + 27k + 10k
2 + 41N + 64kN + 14k2N + 38N2 + 29kN2 + 9N3)
(2 +N)(2 + k +N)4
,
c101 =
2(8 + 17k + 6k2 + 11N + 11kN + 3N2)
(2 +N)(2 + k +N)3
,
c102 =
(36 + 29k + 6k2 + 41N + 17kN + 11N2)
(2 +N)(2 + k +N)2
,
c103 = −(13k + 6k
2 + 3N + 9kN +N2)
(2 +N)(2 + k +N)3
, c104 =
4(k −N)
(2 + k +N)3
,
c105 =
(36 + 21k + 6k2 + 49N + 13kN + 15N2)
(2 +N)(2 + k +N)3
, c106 =
4
(2 + k +N)2
,
c107 =
(13k + 6k2 + 3N + 9kN +N2)
(2 +N)(2 + k +N)3
,
c108 =
(−48− 53k − 14k2 − 35N − 29kN − 4k2N + 3N2 + 4N3)
(2 +N)(2 + k +N)3
,
c109 = −2(1 + k)(5 + 2k + 3N)
(2 + k +N)2
,
c110 =
(20 + 31k + 10k2 + 35N + 41kN + 8k2N + 21N2 + 14k N2 + 4N3)
(2 +N)(2 + k +N)4
,
c111 = −(20 + 31k + 10k
2 + 35N + 41k N + 8k2N + 21N2 + 14kN2 + 4N3)
(2 +N)(2 + k +N)4
,
c112 =
4(1 + k)(1 +N)
(2 + k +N)3
, c113 =
(5 + 2k + 3N)
(2 + k +N)2
,
c114 =
2
(2 + k +N)
, c115 =
(18 + 21k + 6k2 + 22N + 13k N + 6N2)
(2 +N)(2 + k +N)2
,
c116 =
(20 + 10k − 13k2 − 6k3 + 40N + 25k N − 3k2N + 28N2 + 13kN2 + 6N3)
(2 +N)(2 + k +N)3
,
c117 =
(20 + 5k − 2k2 + 29N − 3k N − 4k2N + 13N2 − 4k N2 + 2N3)
(2 +N)(2 + k +N)4
,
c118 = −(52 + 89k + 56k
2 + 12k3 + 89N + 97k N + 30k2N + 47N2 + 24kN2 + 8N3)
(2 +N)(2 + k +N)4
,
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c119 = −(16 + 11k + 2k
2 + 45N + 27kN + 4k2N + 35N2 + 12kN2 + 8N3)
(2 +N)(2 + k +N)3
,
c120 =
(16 + 11k + 2k2 + 45N + 27kN + 4k2N + 35N2 + 12kN2 + 8N3)
(2 +N)(2 + k +N)3
,
c121 =
(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c122 = −(36 + 29k + 6k
2 + 41N + 17kN + 11N2)
(2 +N)(2 + k +N)3
,
c123 =
(20 + 15k + 2k2 + 19N + 17kN + 4k2N + 5N2 + 6kN2)
(2 +N)(2 + k +N)3
,
c124 =
(−12− 4k + 6N + 23kN + 6k2N + 17N2 + 15kN2 + 5N3)
(2 +N)(2 + k +N)3
,
c125 =
1
(2 +N)(2 + k +N)4
(36 + 39k + 10k2 + 99N + 101kN + 24k2N + 73N2
+ 58kN2 + 8k2N2 + 16N3 + 8k N3),
c126 =
1
(2 +N)(2 + k +N)4
(−76− 115k − 54k2 − 8k3 − 163N − 203kN − 66k2N
− 4k3N − 107N2 − 102kN2 − 18k2N2 − 22N3 − 14k N3),
c127 = −2(1 +N)(12 + 19k + 6k
2 + 15N + 12kN + 4N2)
(2 +N)(2 + k +N)4
,
c128 = −(−16 − 21k − 6k
2 − 3N − 5kN + 11N2 + 4k N2 + 4N3)
(2 +N)(2 + k +N)4
, c129 = − 2(k −N)
(2 + k +N)2
,
c130 =
1
2(2 +N)(2 + k +N)3
(100 + 119k + 34k2 + 131N + 85kN + 4k2N + 57N2
− 2kN2 − 8k2N2 + 8N3 − 8k N3),
c131 = 1,
c132 = −(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
(2 +N)(2 + k +N)2
,
c133 = −(36 + 39k + 10k
2 + 67N + 53k N + 8k2N + 41N2 + 18kN2 + 8N3)
(2 +N)(2 + k +N)3
,
c134 = −(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)4
,
c135 =
(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c136 = −2(8 + 17k + 6k
2 + 11N + 11kN + 3N2)
(2 +N)(2 + k +N)3
,
c137 =
(−16− 5k + 2k2 − 19N + 3kN + 4k2N − 5N2 + 4kN2)
(2 +N)(2 + k +N)4
, c138 =
(1 +N)
(2 + k +N)3
,
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c139 = −(56 + 75k + 22k
2 + 113N + 112kN + 20k2N + 74N2 + 41kN2 + 15N3)
(2 +N)(2 + k +N)4
,
c140 = −2(3 + 2k +N)
(2 + k +N)3
, c141 =
(10 + 17k + 6k2 + 14N + 11kN + 4N2)
(2 +N)(2 + k +N)3
,
c142 = −2(18 + 21k + 6k
2 + 22N + 13k N + 6N2)
(2 +N)(2 + k +N)3
, c143 =
4(1 + k)(1 +N)
(2 + k +N)4
,
c144 = −(72 + 65k + k
2 − 6k3 + 131N + 94kN + 7k2N + 81N2 + 35kN2 + 16N3)
(2 +N)(2 + k +N)4
,
c145 = −(4 + 13k + 6k
2 + 9N + 9kN + 3N2)
(2 +N)(2 + k +N)2
,
c146 =
(13k + 6k2 + 3N + 9kN +N2)
(2 +N)(2 + k +N)3
, c147 =
4(k −N)
(2 + k +N)3
,
c148 = − 4
(2 + k +N)2
, c149 = −(13k + 6k
2 + 3N + 9k N +N2)
(2 +N)(2 + k +N)3
,
c150 =
(4 + 5k + 6k2 + 17N + 5k N + 7N2)
(2 +N)(2 + k +N)3
,
c151 = −(48 + 21k − 2k
2 + 67N + 13kN − 4k2N + 29N2 + 4N3)
(2 +N)(2 + k +N)3
,
c152 = −2(1 +N)(10 + 17k + 6k
2 + 14N + 11kN + 4N2)
(2 +N)(2 + k +N)2
, c153 =
(1 +N)
(2 + k +N)2
,
c154 = −(1 +N)(20 + 36k + 12k
2 + 26N + 23kN + 7N2)
(2 +N)(2 + k +N)3
,
c155 =
(20 + 57k + 48k2 + 12k3 + 41N + 65kN + 26k2N + 23N2 + 16k N2 + 4N3)
(2 +N)(2 + k +N)4
,
c156 =
(32 + 43k + 18k2 + 53N + 43kN + 12k2N + 35N2 + 12kN2 + 8N3)
(2 +N)(2 + k +N)4
,
c157 =
(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c158 =
(12 + 27k + 10k2 + 19N + 35kN + 8k2N + 11N2 + 12k N2 + 2N3)
(2 +N)(2 + k +N)4
,
c159 = −(8 + 19k + 10k
2 + 17N + 23kN + 8k2N + 15N2 + 8kN2 + 4N3)
(2 +N)(2 + k +N)4
,
c160 =
1
(2 +N)(2 + k +N)4
(44 + 63k + 44k2 + 12k3 + 135N + 151kN + 72k2N + 12k3N
+ 137N2 + 106kN2 + 26k2N2 + 56N3 + 22k N3 + 8N4),
c161 =
(16 + 27k + 10k2 + 29N + 35kN + 8k2N + 19N2 + 12k N2 + 4N3)
(2 +N)(2 + k +N)3
,
c162 = −(16 + 27k + 10k
2 + 29N + 35k N + 8k2N + 19N2 + 12kN2 + 4N3)
(2 +N)(2 + k +N)3
,
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c163 = −(16 + 21k + 6k
2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c164 =
(4 + 13k + 6k2 + 9N + 9k N + 3N2)
(2 +N)(2 + k +N)3
,
c165 = −(20 + 47k + 18k
2 + 51N + 65k N + 12k2N + 37N2 + 22kN2 + 8N3)
(2 +N)(2 + k +N)3
,
c166 =
(8 + 13k + 6k2 + 27N + 35kN + 12k2N + 29N2 + 18kN2 + 8N3)
(2 +N)(2 + k +N)3
,
c167 =
(10 + 17k + 6k2 + 14N + 11kN + 4N2)
(2 +N)(2 + k +N)2
, c168 = − 2
(2 + k +N)
,
c169 =
(20 + 31k + 10k2 + 35N + 41kN + 8k2N + 21N2 + 14k N2 + 4N3)
(2 +N)(2 + k +N)4
,
c170 = −(20 + 31k + 10k
2 + 35N + 41k N + 8k2N + 21N2 + 14kN2 + 4N3)
(2 +N)(2 + k +N)4
,
c171 =
4(1 + k)(1 +N)
(2 + k +N)3
,
c172 = −(52 + 34k − 9k
2 − 6k3 + 96N + 53kN − k2N + 60N2 + 21kN2 + 12N3)
(2 +N)(2 + k +N)3
,
c173 =
1
(2 +N)(2 + k +N)4
(−4 + 25k + 14k2 − 19N + 43k N + 20k2N − 17N2 + 30k N2
+ 8k2N2 − 4N3 + 8kN3),
c174 = −2(28 + 35k + 10k
2 + 51N + 47kN + 8k2N + 31N2 + 16kN2 + 6N3)
(2 +N)(2 + k +N)4
,
c175 =
2(k −N)
(2 + k +N)2
,
c176 =
1
2(2 +N)(2 + k +N)3
(−60− 25k + 2k2 − 93N + 13kN + 20k2N − 47N2 + 30kN2
+ 8k2N2 − 8N3 + 8kN3),
c177 =
9
40
, c178 =
3
2
, c179 =
(k −N)
10(2 + k +N)
,
c180 = −(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
8(2 +N)(2 + k +N)2
,
c181 =
(−k +N)(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
6(2 +N)(2 + k +N)3
,
c182 = −(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
4(2 +N)(2 + k +N)2
,
c183 = −3(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
2(2 +N)(2 + k +N)2
,
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c184 = −(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)4
,
c185 = −(5k + 2k
2 + 5N + 14kN + 4k2N + 7N2 + 7kN2 + 2N3)
(2 +N)(2 + k +N)3
,
c186 =
(40 + 65k + 48k2 + 12k3 + 83N + 103kN + 38k2N + 57N2 + 38kN2 + 12N3)
(2 +N)(2 + k +N)4
,
c187 =
(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c188 =
(1 + k)(1 +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)6
,
c189 =
2(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c190 =
(16 + 21k + 6k2 + 19N + 13kN + 5N2)
2(2 +N)(2 + k +N)3
,
c191 =
(32 + 52k + 3k2 − 6k3 + 92N + 114kN + 17k2N + 75N2 + 52kN2 + 17N3)
2(2 +N)(2 + k +N)4
,
c192 = −(1 + k)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c193 =
(2 + 2k + k2 + 2N +N2)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)6
,
c194 = −(1 +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c195 =
(1 + k)(1 +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)6
,
c196 = −(1 +N)(36 + 81k + 82k
2 + 24k3 + 57N + 91kN + 48k2N + 27N2 + 22kN2 + 4N3)
(2 +N)(2 + k +N)5
,
c197 =
2(3 + 15k + 6k2 + 7N + 11kN + 2N2)
(2 + k +N)4
,
c198 = −(13k + 6k
2 + 3N + 9kN +N2)
2(2 +N)(2 + k +N)3
,
c199 = −(1 +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c200 = −(1 + k)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c201 =
1
(2 +N)(2 + k +N)5
(−40− 27k + 14k2 + 8k3 − 97N − 49kN + 29k2N + 10k3N
− 97N2 − 43kN2 + 9k2N2 − 46N3 − 15kN3 − 8N4),
c202 =
(124 + 147k + 42k2 + 151N + 91kN + 41N2)
2(2 +N)(2 + k +N)3
,
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c203 =
1
1
(2 +N)(2 + k +N)5(60 + 141k + 122k2 + 32k3 + 117N + 190kN + 116k2N
+ 16k3N + 70N2 + 69k N2 + 26k2N2 + 13N3 + 4kN3),
c204 =
(3 + k + 2N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c205 =
1
2(2 +N)(2 + k +N)4
(−28− 97k − 38k2 − 53N − 116kN + 4k2N + 12k3N − 30N2
− 29kN2 + 18k2N2 − 5N3 + 2kN3),
c206 = −(40 + 59k + 18k
2 + 57N + 41k N + 21N2 + 2kN2 + 2N3)
(2 +N)(2 + k +N)4
,
c207 =
(13k + 6k2 + 3N + 9kN +N2)
2(2 +N)(2 + k +N)3
, c208 = −(16 + 21k + 6k
2 + 19N + 13kN + 5N2)
(2(2 +N)(2 + k +N)3)
,
c209 = −(−32 − 116k − 113k
2 − 30k3 − 28N − 86kN − 51k2N + 7N2 − 4k N2 + 5N3)
2(2 +N)(2 + k +N)4
,
c210 =
(1 +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c211 =
(1 + k)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c212 =
2(26 + 77k + 56k2 + 12k3 + 36N + 66kN + 24k2N + 10N2 + 9k N2)
(2 +N)(2 + k +N)4
,
c213 = −(−4 − 21k − 6k
2 −N − 13kN +N2)
2(2 +N)(2 + k +N)3
,
c214 =
1
(2 +N)(2 + k +N)4
(24 + 71k + 59k2 + 14k3 + 53N + 121kN + 74k2N + 10k3N
+ 20N2 + 45kN2 + 19k2N2 − 9N3 − k N3 − 4N4),
c215 =
(16 + 21k + 6k2 + 19N + 13kN + 5N2)
2(2 +N)(2 + k +N)2
,
c216 =
1
(2 +N)(2 + k +N)4
(56 + 21k − 25k2 − 10k3 + 119N + 7k N − 60k2N − 14k3N
+ 106N2 + 3k N2 − 23k2N2 + 47N3 + 5k N3 + 8N4),
c217 = −(20 + 21k + 6k
2 + 25N + 13kN + 7N2)
2(2 +N)(2 + k +N)3
,
c218 = −(64 + 136k + 61k
2 + 6k3 + 88N + 104kN + 15k2N + 27N2 + 10kN2 +N3)
2(2 +N)(2 + k +N)4
,
c219 = −(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)4
,
c220 = −(−k +N)(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)5
,
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c221 =
(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c222 =
(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c223 = −(16 + 47k + 5k
2 − 6k3 + 41N + 62kN + 3k2N + 29N2 + 21kN2 + 6N3)
(2 +N)(2 + k +N)4
,
c224 =
(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c225 = −(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)4
,
c226 =
(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c227 = −(4− 9k − 19k
2 − 6k3 + 35N + 23kN − 3k2N + 36N2 + 18kN2 + 9N3)
(2 +N)(2 + k +N)4
,
c228 =
(36 + 23k − 11k2 − 6k3 + 83N + 55k N + k2N + 60N2 + 26kN2 + 13N3)
(2 +N)(2 + k +N)4
,
c229 = −(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)4
,
c230 =
(12 + 21k + 6k2 + 13N + 13kN + 3N2)
(2 +N)(2 + k +N)3
,
c231 =
1
(2 +N)(2 + k +N)5
(−16− 41k − 34k2 − 8k3 − 31N − 81kN − 59k2N − 10k3N
− 5N2 − 33k N2 − 19k2N2 + 12N3 + k N3 + 4N4),
c232 =
1
(2 +N)(2 + k +N)5
(−32− 34k − 24k2 − 21k3 − 6k4 − 110N − 66kN + 5k2N
− k3N − 150N2 − 73kN2 + 5k2N2 − 87N3 − 29k N3 − 17N4),
c233 = −(4 + 13k + 6k
2 + 9N + 9kN + 3N2)
(2 +N)(2 + k +N)3
,
c234 = −(20 + 21k + 6k
2 + 25N + 13kN + 7N2)
(2(2 +N)(2 + k +N)3)
,
c235 =
(52 + 63k + 18k2 + 63N + 39kN + 17N2)
(2 +N)(2 + k +N)3
,
c236 =
1
(2 +N)(2 + k +N)5
(−16− 73k − 66k2 − 16k3 +N − 97kN − 83k2N − 14k3N
+ 43N2 − 25kN2 − 23k2N2 + 36N3 + 5kN3 + 8N4),
c237 =
(36 + 29k + 6k2 + 41N + 17kN + 11N2)
(2 +N)(2 + k +N)3
,
c238 = −(84k + 105k
2 + 30k3 + 44N + 164kN + 83k2N + 51N2 + 66kN2 + 13N3)
2(2 +N)(2 + k +N)4
,
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c239 = −(−16 − 63k − 52k
2 − 12k3 − 25N − 40kN − 16k2N − 4N2 + 3kN2 +N3)
(2 +N)(2 + k +N)4
,
c240 = − (1 +N)
(2 + k +N)2
,
c241 =
1
2(2 +N)(2 + k +N)4
(200 + 296k + 141k2 + 22k3 + 460N + 420kN + 65k2N
− 12k3N + 375N2 + 120kN2 − 74k2N2 − 16k3N2 + 129N3 − 42kN3 − 36k2N3
+ 16N4 − 16kN4),
c242 = −(−5k − 2k
2 + 5N + 3k N + 2k2N + 7N2 + 4k N2 + 2N3)
(2 +N)(2 + k +N)3
,
c243 = −2(18 + 21k + 6k
2 + 24N + 13k N + 9N2 +N3)
(2 +N)(2 + k +N)3
,
c244 =
1
(2 +N)(2 + k +N)5
(116 + 321k + 285k2 + 100k3 + 12k4 + 273N + 639kN
+ 418k2N + 80k3N + 248N2 + 491kN2 + 227k2N2 + 20k3N2 + 103N3 + 169kN3
+ 46k2N3 + 16N4 + 20kN4),
c245 = −(1 + k)(20 + 21k + 6k
2 + 25N + 13k N + 7N2)
2(2 +N)(2 + k +N)4
,
c246 =
1
2(2 +N)(2 + k +N)5
(16 + 16k + 7k2 + 15k3 + 6k4 + 104N + 184kN + 113k2N
+ 31k3N + 137N2 + 173kN2 + 54k2N2 + 59N3 + 37kN3 + 8N4),
c247 =
(1 + k)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c248 =
(1 +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c249 = −(7k + 2k
2 + 9N + 21kN + 4k2N + 9N2 + 10kN2 + 2N3)
(2 +N)(2 + k +N)4
,
c250 =
(1 + k)(1 +N)(4 + 7k + 2k2 + 19N + 21kN + 4k2N + 17N2 + 10kN2 + 4N3)
(2 +N)(2 + k +N)6
,
c251 =
1
(2 +N)(2 + k +N)6
(−28− 53k − 27k2 + k3 + 2k4 − 57N − 101kN − 37k2N
+ 11k3N + 4k4N − 32N2 − 76kN2 − 32k2N2 + 2k3N2 + 12N3 − 18k N3 − 10k2N3
+ 17N4 + 2kN4 + 4N5),
c252 =
(1 +N)(20 + 21k + 6k2 + 25N + 13k N + 7N2)
2(2 +N)(2 + k +N)4
,
c253 = − 1
(2 +N)(2 + k +N)4
(−32− 71k − 52k2 − 12k3 − 25N − 49k N − 22k2N
+ 5N2 − 2k N2 + 4N3),
98
c254 =
1
(2 +N)(2 + k +N)6
(−68− 139k − 125k2 − 57k3 − 10k4 − 183N − 267kN
− 175k2N − 63k3N − 8k4N − 216N2 − 196kN2 − 68k2N2 − 14k3N2 − 144N3
− 74kN3 − 6k2N3 − 53N4 − 14kN4 − 8N5),
c255 =
1
2(2 +N)(2 + k +N)5
(160 + 308k + 209k2 + 46k3 + 380N + 600kN + 296k2N
+ 38k3N + 359N2 + 414kN2 + 111k2N2 + 156N3 + 98kN3 + 25N4),
c256 =
2(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)2
,
c257 = −2(8 + 17k + 6k
2 + 11N + 11kN + 3N2)
(2 +N)(2 + k +N)3
,
c258 =
(16 + 27k + 10k2 + 29N + 35kN + 8k2N + 19N2 + 12k N2 + 4N3)
(2 +N)(2 + k +N)4
,
c259 =
(3 + 2k +N)(16 + 19k + 6k2 + 21N + 12k N + 6N2)
(2 +N)(2 + k +N)4
,
c260 =
(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c261 = −2(16 + 21k + 6k
2 + 19N + 13k N + 5N2)
(2 +N)(2 + k +N)3
,
c262 = −2(32 + 45k + 14k
2 + 43N + 37kN + 4k2N + 17N2 + 6kN2 + 2N3)
(2 +N)(2 + k +N)3
,
c263 = −(40 + 29k + 6k
2 + 55N + 17kN + 25N2 + 4N3)
(2 +N)(2 + k +N)3
,
c264 = − 1
(2 +N)(2 + k +N)5
(1 + k)(36 + 49k + 14k2 + 101N + 110kN + 22k2N
+ 122N2 + 99k N2 + 12k2N2 + 65N3 + 30kN3 + 12N4),
c265 =
1
(2 +N)(2 + k +N)5
(84 + 165k + 107k2 + 22k3 + 221N + 387kN + 214k2N
+ 34k3N + 230N2 + 353kN2 + 157k2N2 + 16k3N2 + 107N3 + 135kN3 + 38k2N3
+ 18N4 + 16kN4),
c266 =
1
(2 +N)(2 + k +N)5
(60 + 97k + 63k2 + 14k3 + 129N + 173kN + 82k2N + 10k3N
+ 114N2 + 117kN2 + 31k2N2 + 49N3 + 29k N3 + 8N4),
c267 =
1
(2 +N)(2 + k +N)5
(−40− 105k − 84k2 − 20k3 − 115N − 231kN − 139k2N
− 22k3N − 105N2 − 145kN2 − 49k2N2 − 36N3 − 25kN3 − 4N4),
c268 = −2(1 +N)(10 + 17k + 6k
2 + 14N + 11kN + 4N2)
(2 +N)(2 + k +N)3
,
99
c269 = −(20 + 21k + 6k
2 + 25N + 13kN + 7N2)
4(2 +N)(2 + k +N)2
,
c270 = −(64 + 64k + 3k
2 − 6k3 + 96N + 48kN − 7k2N + 45N2 + 6kN2 + 7N3)
4(2 +N)(2 + k +N)3
,
c271 = −(4 + 7k + 2k
2 + 19N + 21kN + 4k2N + 17N2 + 10k N2 + 4N3)
2(2 +N)(2 + k +N)3
,
c272 =
(36 + 39k + 10k2 + 67N + 53kN + 8k2N + 41N2 + 18k N2 + 8N3)
2(2 +N)(2 + k +N)3
,
c273 =
(20 + 21k + 6k2 + 25N + 13kN + 7N2)
2(2 +N)(2 + k +N)3
,
c274 = −(13k + 6k
2 + 3N + 9kN +N2)
2(2 +N)(2 + k +N)3
,
c275 = −(16 + 21k + 6k
2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c276 = −2(2 + 18k + 21k
2 + 6k3 + 3N + 22kN + 13k2N +N2 + 6kN2)
(2 +N)(2 + k +N)3
,
c277 = −(1 +N)(20 + 21k + 6k
2 + 25N + 13kN + 7N2)
2(2 +N)(2 + k +N)4
,
c278 =
1
2(2 +N)(2 + k +N)5
(−144− 248k − 113k2 − 14k3 − 320N − 416kN − 130k2N
− 10k3N − 247N2 − 206kN2 − 29k2N2 − 74N3 − 26kN3 − 7N4),
c279 =
(32 + 39k + 10k2 + 57N + 53kN + 8k2N + 33N2 + 18k N2 + 6N3)
(2 +N)(2 + k +N)4
,
c280 =
(1 + k)(20 + 21k + 6k2 + 25N + 13kN + 7N2)
2(2 +N)(2 + k +N)4
,
c281 =
(−39k − 44k2 − 12k3 + 23N − 17kN − 18k2N + 29N2 + 6kN2 + 8N3)
(2 +N)(2 + k +N)4
,
c282 = −(1 + k)(1 +N)(36 + 39k + 10k
2 + 67N + 53k N + 8k2N + 41N2 + 18kN2 + 8N3)
(2 +N)(2 + k +N)6
,
c283 =
1
2(2 +N)(2 + k +N)5
(−160− 348k − 219k2 − 29k3 + 6k4 − 340N − 544kN
− 217k2N − 9k3N − 277N2 − 303kN2 − 62k2N2 − 107N3 − 63k N3 − 16N4),
c284 = −2(8 + 17k + 6k
2 + 11N + 11kN + 3N2)
(2 +N)(2 + k +N)3
,
c285 =
(16 + 11k + 2k2 + 45N + 27kN + 4k2N + 35N2 + 12kN2 + 8N3)
(2 +N)(2 + k +N)4
,
c286 = −(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)4
,
100
c287 = −2(16 + 21k + 6k
2 + 19N + 13k N + 5N2)
(2 +N)(2 + k +N)3
,
c288 =
(48 + 105k + 64k2 + 12k3 + 63N + 105kN + 34k2N + 23N2 + 24kN2 + 2N3)
(2 +N)(2 + k +N)4
,
c289 =
2(32 + 37k + 10k2 + 51N + 33kN + 2k2N + 25N2 + 6k N2 + 4N3)
(2 +N)(2 + k +N)3
,
c290 = −(40 + 127k + 102k
2 + 24k3 + 53N + 123kN + 52k2N + 15N2 + 24kN2)
(2 +N)(2 + k +N)3
,
c291 = − 1
(2 +N)(2 + k +N)5
(1 +N)(4 + 73k + 73k2 + 18k3 + 29N + 190kN + 141k2N
+ 24k3N + 31N2 + 131kN2 + 54k2N2 + 8N3 + 24kN3),
c292 =
1
(2 +N)(2 + k +N)5
(−60− 149k − 113k2 − 26k3 − 141N − 241kN − 112k2N
− 10k3N − 124N2 − 137kN2 − 31k2N2 − 51N3 − 29kN3 − 8N4),
c293 = −2(1 + k)(5 + 2k + 3N)
(2 + k +N)3
,
c294 =
(−64− 96k − 45k2 − 6k3 − 128N − 128kN − 31k2N − 83N2 − 42k N2 − 17N3)
4(2 +N)(2 + k +N)3
,
c295 =
1
4(2 +N)(2 + k +N)4
(−144k − 156k2 − 27k3 + 6k4 − 16N − 296kN − 217k2N
− 23k3N − 76N2 − 261kN2 − 93k2N2 − 71N3 − 81k N3 − 17N4),
c296 =
(88 + 193k + 122k2 + 24k3 + 139N + 185kN + 56k2N + 61N2 + 36k N2 + 8N3)
(2 +N)(2 + k +N)4
,
c297 =
(1 + k)(−4 + 3k + 2k2 + 3N + 41kN + 16k2N + 13N2 + 26k N2 + 4N3)
(2 +N)(2 + k +N)5
,
c298 =
(3 + 2k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c299 =
(12 + 27k + 10k2 + 19N + 35kN + 8k2N + 11N2 + 12k N2 + 2N3)
(2 +N)(2 + k +N)4
,
c300 =
1
(2 +N)(2 + k +N)5
(−100− 223k − 147k2 − 30k3 − 207N − 358kN − 177k2N
− 24k3N − 153N2 − 175kN2 − 48k2N2 − 44N3 − 22kN3 − 4N4),
c301 =
1
(2 +N)(2 + k +N)4
2(−48− 61k − 18k2 − 75N − 57kN + 7k2N + 6k3N − 37N2
− 9kN2 + 9k2N2 − 6N3 + k N3),
c302 =
(8 + 53k + 22k2 + 15N + 53kN + 8k2N + 5N2 + 12kN2)
(2 +N)(2 + k +N)4
,
c303 =
(52 + 89k + 56k2 + 12k3 + 89N + 97kN + 30k2N + 47N2 + 24k N2 + 8N3)
(2 +N)(2 + k +N)4
,
101
c304 =
3(−k +N)(16 + 21k + 6k2 + 19N + 13kN + 5N2)
2(2 +N)(2 + k +N)3
,
c305 =
1
2(2 +N)(2 + k +N)4
(36k + 49k2 + 14k3 + 28N + 156kN + 141k2N + 28k3N
+ 19N2 + 108kN2 + 58k2N2 − 7N3 + 14k N3 − 4N4),
c306 =
1
2(2 +N)(2 + k +N)4
(−68k − 81k2 − 22k3 + 4N − 172kN − 165k2N − 32k3N
+ 29N2 − 100kN2 − 62k2N2 + 31N3 − 10k N3 + 8N4),
c307 = −(k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2(2 +N)(2 + k +N)4)
,
c308 = −(−k +N)(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2(2 +N)(2 + k +N)4)
,
c309 =
(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c310 = −(1 +N)(−60 − 51k + 3k
2 + 6k3 − 67N − 18kN + 13k2N − 17N2 + 7kN2)
(2 +N)(2 + k +N)4
,
c311 =
1
2(2 +N)(2 + k +N)4
(−68− 175k − 131k2 − 30k3 − 107N − 156kN − 31k2N
+ 12k3N − 41N2 − 17kN2 + 18k2N2 − 4N3 + 2kN3),
c312 =
1
2(2 +N)(2 + k +N)4
(120 + 268k + 181k2 + 38k3 + 224N + 384kN + 181k2N
+ 20k3N + 163N2 + 220kN2 + 82k2N2 + 8k3N2 + 57N3 + 66k N3 + 20k2N3
+ 8N4 + 8kN4),
c313 = −(−1 + kN)(16 + 21k + 6k
2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
.
Appendix G.6 The OPEs between the N = 2 higher spin-32 currents
and the N = 2 higher spin-2 current
The remaining OPE in the section 6 between the N = 2 higher spin-3
2
currents and the N = 2
higher spin-2 current with (6.9) can be summarized by
 U
(3
2
)
V(
3
2
)
 (Z1)W(2)(Z2) = θ12θ12
z412
c±1G±(Z2) +
1
z312
c±2G±(Z2)
+
θ12
z312
[
c±3DG± + c±4H G±
]
(Z2) +
θ12
z312
[
c±5DG± + c±6H G±
]
(Z2)
+
θ12θ12
z312
[
c±7 [D,D]G± + c±8HDG± + c±9HH G± + c±10HDG± + c±11 T G±
102
+c±12DH G± + c±13DH G± + c±14 ∂G±
]
(Z2)
+
1
z212
[
c±15 [D,D]G± + c±16HDG± + c±17HH G± + c±18HDG± + c±19 T G±
+c±20DH G± + c±21DH G± + c±22 ∂G±
]
(Z2)
+
θ12
z212
[
c±23 ∂DG± + c±24G+DG±G− + c±25H [D,D]G± + c±26HH G± + c±27HDH G±
+c±28HDH G± + c±29H ∂G± + c±30 T DG± + c±31 T H G± + c±32DH DG±
+c±33DHDG± + c±34DT G± + c±35 ∂H G±
]
(Z2)
+
θ12
z212
[
c±36 ∂DG± + c±37G+DG±G− + c±38HHDG± + c±39H [D,D]G± + c±40HDH G±
+c±41H ∂G± + c±42 T DG± + c±43 T H G± + c±44DHDG± + c±45DHH G±
+c±46DT G± + c±47DHDG± + c±48 ∂H G±
]
(Z2)
+
θ12θ12
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[
c±49
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)
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)
+ c±50 T(1)
 U
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)
V(
3
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)
+ c±51G+DG±DG− + c±52G+ [D,D]G±G−
+c±53DG+G±DG− + c±54H ∂DG± + c±55H G+DG±G− + c±56HH [D,D]G±
+c±57HHDH G± + c±58HH ∂G± + c±59H DHDG± + c±60H DHH G±
+c±61HDHDG± + c±62H ∂H G± + c±63H ∂DG± + c±64H G+DG±G−
+c±65HDHDG± + c±66 T [D,D]G± + c±67 T H DG± + c±68 T H H G± + c±69 T H DG±
+c±70T T G± + c±71 T DH G± + c±72 T DH G± + c±73 T ∂G± + c±74 ∂[D,D]G±
+c±75DG+DG±G− + c±76DH [D,D]G± + c±77DHHDG± + c±78DHDH G±
+c±79DHDH G± + c±80DH ∂G± + c±81DT DG± + c±82DT H G± + c±83 ∂DH G±
+c±84 [D,D]T G± + c±85DH [D,D]G± + c±86DHDH G± + c±87DH ∂G±
+c±88DT DG± + c±89DT H G± + c±90 ∂DH G± + c±91G+ ∂G±G− + c±92 ∂H DG±
+c±93 ∂H H G± + c±94 ∂H DG± + c±95 ∂T G± + c±96 ∂
2G±
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+
1
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[
c±97
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 U
(3
2
)
V(
3
2
)
+ c±99G+DG±DG− + c±100G+ [D,D]G±G−
+c±101DG+G±DG− + c±102H ∂DG± + c±103H G+DG±G− + c±104HH [D,D]G±
+c±105HHDH G± + c±106HH ∂G± + c±107HDHDG± + c±108HDH H G±
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+c±109HDHDG± + c±110H ∂H G± + c±111H ∂DG± + c±112H G+DG±G−
+c±113HDHDG± + c±114 T [D,D]G± + c±115 T H DG± + c±116 T H H G±
+c117 T H DG± + c118 T T G± + c119 T DH G± + c120 T DH G± + c121 T ∂G±
+c122 ∂[D,D]G± + c123DG+DG±G− + c124DH [D,D]G± + c125DHHDG±
+c126DHDH G± + c127DHDH G± + c128DH ∂G± + c129DT DG± + c130DT H G±
+c131 ∂DH G± + c132 [D,D]T G± + c133DH [D,D]G± + c134DHDH G±
+c135DH ∂G± + c136DT DG± + c137DT H G± + c138 ∂DH G± + c139 ∂G±G+G−
+c140 ∂H DG± + c141 ∂H H G± + c142 ∂H DG± + c143 ∂T G± + c144 ∂
2G±
]
(Z2)
+
θ12
z12
[
c±145
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+ c±146DT(1)
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+ c±147T(1)
 DU
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DV(
3
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)

+c±148DG+G± [D,D]G− + c±149DG+G± ∂G− + c±150H ∂[D,D]G± + c±151H G+DG±DG−
+c±152H G+ [D,D]G±G− + c±153HH ∂G± + c±154HHDHDG± + c±155HDG+DG±G−
+c±156HDH [D,D]G± + c±157HDHHDG± + c±158HDHDH G± + c±159HDH ∂G±
+c±160HDH [D,D]G± + c±161HDHDH G± + c±162HDH ∂G± + c±163H ∂DH G±
+c±164H G+ ∂G±G− + c±165H ∂H DG± + c±166H ∂
2G± + c±167H G+DG±DG−
+c±168HDG+DG±G− + c±169 T ∂DG± + c±170 T H [D,D]G± + c±171T H H DG±
+c±172 T H DH G± + c±173 T H ∂G± + c±174 T T DG± + c±175 T DH DG±
+c±176 T DH DG± + c±177 T DT G± + c±178 T ∂H G± + c±179G+ [D,D]G±DG−
+c±180DG+DG±DG− + c±181DH ∂DG± + c±182DHDHDG± + c±183DHDHDG±
+c±184DT H DG± + c±185 ∂DH DG± + c±186 ∂DH H G± + c±187 [D,D]G+DG±G−
+c±188 [D,D]T DG± + c±189 [D,D]T H G± + c±190DG+DG±DG− + c±191DH ∂DG±
+c±192DH G+DG±G− + c±193DHDHDG± + c±194DT [D,D]G± + c±195DT H DG±
+c±196DT H H G± + c±197DT H DG± + c±198DT DH G± + c±199DT DH G±
+c±200DT ∂G± ++c±201 ∂
2G± + c±202G+ ∂DG±G− + c±203 ∂DH DG± + c±204∂DT G±
+c±205G+ ∂G±DG− + c±206 ∂G+DG±G− + c±207 ∂H [D,D]G± + c±208 ∂H H DG±
+c±209 ∂H H H G± + c±210 ∂H H DG± + c±211 ∂H DH G± + c±212 ∂H DH G±
+c±213 ∂H ∂G± + c±214 ∂T DG± + c215 ∂T H G± + c±216 ∂
2H G±
]
(Z2)
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c±217
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DV(
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+ c±218DT(1)
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3
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+ c±219T(1)
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(3
2
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DV(
3
2
)

+c±220G+DG± ∂G− + c±221G+ [D,D]G±DG− + c±222H G+DG±DG− + c±223H H ∂DG±
+c±224HHDHDG± + c±225HDG+DG±G− + c±226HDH HDG± + c±227H ∂H DG±
+c±228H ∂H H G± + c±229H ∂[D,D]G± + c±230H G+ [D,D]G±G−
+c±231H G+DG±DG− + c±232HDG+DG±G− + c±233HDH [D,D]G±
+c±234HDH ∂G± + c±235H G+ ∂G±G− + c±236H ∂
2G± + c±237 T ∂DG±
+c±238 T H H DG± + c±239 T H [D,D]G± + c±240 T H ∂G± + c±241 T T DG±
+c±242 T DH DG± + c±243 T DH H G± + c±244 T DT G± + c±245 T DHDG±
+c±246 T ∂H G± + c±247G+DG± [D,D]G− + c±248DG+DG±DG− + c±249DG+ [D,D]G±G−
+c±250DG+DG±DG− + c±251DH ∂DG± + c±252DH G+DG±G− + c±253DHH [D,D]G±
+c±254DHHDH G± + c±255DHH ∂G± + c±256DH DHDG± + c±257DH DHH G±
+c±258DHDHDG± + c±259DH ∂H G± + c±260DT [D,D]G± + c±261DT H DG±
+c±262DT H H G+ + c±263DT H DG± + c±264DT DH G± + c±265DT DH G±
+c±266DT ∂G± + c±267 ∂
2DG± + c±268G+ ∂DG±G− + c±269 ∂DH DG± + c±270 ∂DH H G±
+c±271 ∂DT G± + c±272 [D,D]T DG± + c±273 [D,D]T H G± + c±274DH ∂DG±
+c±275DHDHDG± + c±276DT H DG± + c±277 ∂DH DG± + c±278 ∂DH H G±
+c±279 ∂G+G±DG− + c±280 ∂G+DG±G− + c±281 ∂H H DG± + c±282 ∂H [D,D]G±
+c±283 ∂H H DG± + c±284 ∂H DH G± + c±285 ∂H ∂G± + c±286 ∂T DG±
+c±287 ∂T H G± + c±288 ∂
2H G±
]
(Z2)
+
θ12θ12
z12
[
c±289 [D,D]
 U
(5
2
)
V(
5
2
)
+ c±290
 ∂U
(5
2
)
∂V(
5
2
)
+ c±291 ∂T(1)
 U
(3
2
)
V(
3
2
)

+c±292T
(1)
 ∂U
(3
2
)
∂V(
3
2
)
+ c±293 [D,D]T(1)
 U
(3
2
)
V(
3
2
)
+ c±294T(1)
 [D,D]U
(3
2
)
[D,D]V(
3
2
)

+c±295DT
(1)
 DU
(3
2
)
DV(
3
2
)
+ c±296DT(1)
 DU
(3
2
)
DV(
3
2
)
+ c±297H G+DG± ∂G−
+c±298H G+ [D,D]G±DG− + c±299HH ∂[D,D]G± + c±300HHDH [D,D]G±
+c±301HHDH ∂G± + c±302H H ∂
2G± + c±303HDG+DG±DG−
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+c±304H [D,D]G+DG±G− + c±305HDG+DG±DG− + c±306HDH ∂DG±
+c±307HDHH [D,D]G± + c±308HDHH ∂G± + c±309H DHDHDG±
+c±310HDH ∂H G± + c±311H G+ ∂DG±G− + c±312HDH ∂DG±
+c±313HDHDHDG± + c±314H ∂DH DG± + c±315H ∂DH H G±
+c±316H ∂G+G±DG− + c±317H DG+ ∂G±G− + c±318H ∂H [D,D]G±
+c±319H ∂H H DG± + c±320H ∂H DHG± + c±321H ∂H ∂G± + c±322H ∂
2H G±
+c±323H ∂
2DG± + c±324H G+ [D,D]G±DG− + c±325HDG+G± [D,D]G−
+c±326H G+DG± ∂G− + c±327H DG+DG±DG− + c±328H [D,D]G+DG±G−
+c±329HDG+DG±DG− + c±330HDH ∂DG± + c±331H G+ ∂DG±G−
+c±332H ∂G+G±DG− + c±333H DG+ ∂G±G− + c±334 T ∂[D,D]G± + c±335 T H ∂DG±
+c±336 T H H [D,D]G± + c±337 T H H ∂G± + c±338 T H DH DG± + c±339 T H ∂H G±
+c±340 T H ∂DG± + c±341 T T [D,D]G± + c±342 T T ∂G± + c±343 T DH [D,D]G±
+c±344 T DH H DG± + c±345 T DH DHG± + c±346 T DH ∂G± + c±347 T DT DG±
+c±348 T ∂DH G± + c±349 T [D,D]T G± + c±350 T DH [D,D]G± + c±351 T DH ∂G±
+c±352 T DT DG± + c±353 T ∂DH G± + c±354 T ∂H DG± + c±355 T ∂H H G±
+c±356 T ∂H DG± + c±357 T ∂
2G± + c±358DG+G± ∂DG− + c±359 [D,D]G+G± [D,D]G−
+c±360DG+ [D,D]G±DG− + c±361DG+DG± [D,D]G− + c±362DG+DG± ∂G−
+c±363DH ∂[D,D]G± + c±364DH G+DG±DG− + c±365DH G+ [D,D]G±G−
+c±366DHH ∂DG± + c±367DHHDHDG± + c±368DHDG+DG±G−
+c±369DHDH [D,D]G± + c±370DHDHHDG± + c±371DHDHDH G±
+c±372DHDH ∂G± + c±373DHDH [D,D]G± + c±374DHDHDH G±
+c±375DHDH ∂G± + c±376DH ∂DH G± + c±377DH G+ ∂G±G− + c±378DH ∂H DG±
+c±379DH ∂
2G± + c±380DT ∂DG± + c±381DT H [D,D]G± + c±382DT H H DG±
+c±383DT H DH G± + c±384DT H ∂G± + c±385DT DH DG± + c±386DT DH DG±
+c±387DT DT G± + c±388DT ∂H G± + c±389HDG+G± [D,D]G− + c±390G+ ∂DG±DG−
+c±391 ∂DG+DG±G− + c±392 ∂DH [D,D]G± + c±393 ∂DH H DG±
+c±394 ∂DH H H G± + c±395 ∂DH H DG± + c±396 ∂DH DH G±
+c±397 ∂DH DHG± + c±398 ∂DH ∂G± + c±399 ∂DT DG± + c±400 ∂DT H G±
+c±401 ∂
2DH G± + c±402 [D,D]G+DG±DG− + c±403 [D,D]T [D,D]G±
+c±404 [D,D]T H DG± + c±405 [D,D]T H H G± + c±406 [D,D]T H DG±
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+c±407 [D,D]T DH G± + c±408 [D,D]T DH G± + c±409 [D,D]T ∂G±
+c±410 [D,D]G+G± ∂G− + c±411G+ ∂[D,D]G±G− + c±412 ∂[D,D]T G±
+c±413DH ∂[D,D]G± + c±414DHG+ [D,D]G±G− + c±415DH G+DG±DG−
+c±416DHDG+DG±G− + c±417DHDH [D,D]G± + c±418DHDH ∂G±
+c±419DH G+ ∂G±G− + c±420DH ∂
2G± + c±421DT ∂DG± +±422 DT H H DG±
+c±423DT H [D,D]G± + c±424DT H ∂G± + c±425DT DH DG±
+c±426DT DH H G± + c±427DT DH DG± + c±428DT ∂H G± + c±429H ∂
2DG±
+c±430 ∂DG+G±DG− + c±431DG+ ∂DG±G− + c±432 ∂DH [D,D]G±
+c±433 ∂DH H DG± + c±434 ∂DH DH G± + c±435 ∂DH ∂G± + c±436 ∂DT DG±
+c±437 ∂DT H G± + c±438 ∂
2DH G± + c±439G+ ∂G± [D,D]G− + c±440 ∂G+G± ∂G−
+c±441 ∂G+DG±DG− + c±442 ∂G+ [D,D]G±G− + c±443DG+ ∂G±DG− + c±444 ∂H ∂DG±
+c±445 ∂H G+DG±G− + c±446 ∂H H H DG± + c±447 ∂H H [D,D]G± + c±448 ∂H H DH G±
+c±449 ∂H H ∂G± + c±450 ∂H DH DG± + c±451 ∂H DH H G± + c±452 ∂H DH DG±
+c±453 ∂H ∂H G± + c±454 ∂H ∂DG± + c±455 ∂H G+DG±G− + c±456 ∂H DH DG±
+c±457 ∂T [D,D]G± + c±458 ∂T H DG± + c±459 ∂T H H G± + c±460 ∂T H DG±
+c±461 ∂T T G± + c±462 ∂T DH G± + c±463 ∂T DH G± + c±464 ∂T ∂G±
+c±465G+DG± ∂DG− + c±466G+ ∂
2G±G− + c±467 ∂
2H DG± + c±468 ∂
2HH G±
+c±469 ∂
2HDG± + c±470 ∂
2T G± + c±471 ∂
2[D,D]G± + c±472 ∂
3G±
]
(Z2),
where the coefficients are
c+1 = − 48k N
(2 + k +N)2
, c+2 =
32k(k −N)N
3(2 + k +N)3
,
c+3 =
64k(3 + 2k +N)(2 + k + 2N)
3(2 + k +N)3
, c+4 = −64k(3 + 2k +N)
3(2 + k +N)3
,
c+5 = −64N(2 + 2k +N)(3 + k + 2N)
3(2 + k +N)3
, c+6 = −64N(3 + k + 2N)
3(2 + k +N)3
,
c+7 = −16(k −N)(2 + 2k +N)(2 + k + 2N)
3(2 + k +N)3
, c+8 =
32(k −N)(2 + 2k +N)
3(2 + k +N)3
,
c+9 =
16(k −N)
3(2 + k +N)3
, c+10 =
32(k −N)(2 + k + 2N)
3(2 + k +N)3
,
c+11 =
16(k −N)
3(2 + k +N)2
, c+12 = −16(5k + 4k
2 +N + 2k N)
3(2 + k +N)3
,
c+13 =
16(k + 5N + 2kN + 4N2)
3(2 + k +N)3
, c+14 = −16(3k + 2k
2 + 3N + 5k N + 2N2)
3(2 + k +N)2
,
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c+15 =
16(3 + 6k + 2k2 + 6N + 5k N + 2N2)
3(2 + k +N)2
, c+16 = −32(3 + 6k + 2k
2 + 2kN −N2)
3(2 + k +N)3
,
c+17 = − 16
(2 + k +N)2
, c+18 =
32(−3 + k2 − 6N − 2k N − 2N2)
3(2 + k +N)3
,
c+19 =
16(6 + 12k + 5k2 + 12N + 8kN + 5N2)
3(2 + k +N)3
,
c+20 =
16(6 + 18k + 15k2 + 4k3 + 12N + 22kN + 8k2N + 5N2 + 6kN2)
3(2 + k +N)4
,
c+21 =
16(6 + 12k + 5k2 + 18N + 22kN + 6k2N + 15N2 + 8k N2 + 4N3)
3(2 + k +N)4
,
c+22 =
16(k −N)(3 + 5k + 2k2 + 5N + 5k N + 2N2)
3(2 + k +N)3
,
c+23 =
16(3k + 9k2 + 4k3 + 3N + 13kN + 10k2N + 2N2 + 4k N2)
3(2 + k +N)3
,
c+24 = −16(3 + k + 2N)
3(2 + k +N)3
, c+25 =
8(k −N)(3 + k + 2N)
3(2 + k +N)3
,
c+26 = −16(3 + k + 2N)
3(2 + k +N)3
, c+27 = −16(1 + k)(3 + k + 2N)
3(2 + k +N)4
,
c+28 =
16(1 + k)(3 + k + 2N)
3(2 + k +N)4
, c+29 = −8(9k + 7k
2 − 3N + kN − 2N2)
3(2 + k +N)3
,
c+30 =
32(3 + 7k + 3k2 + 5N + 4k N + 2N2)
3(2 + k +N)3
, c+31 = −16(3 + k + 2N)
3(2 + k +N)3
,
c+32 =
32(3 + 4k + 3k2 + k3 + 5N + 4kN + k2N + 2N2 + k N2)
3(2 + k +N)4
,
c+33 = −32(3 + 4k + 3k
2 + k3 + 5N + 4k N + k2N + 2N2 + k N2)
3(2 + k +N)4
,
c+34 = −16(k −N)(3 + k + 2N)
3(2 + k +N)3
,
c+35 = −32(−3 + 5k + 7k
2 + 2k3 − 2N + 8k N + 4k2N + 3k N2)
3(2 + k +N)4
,
c+36 = −16(3k + 2k
2 + 3N + 13kN + 4k2N + 9N2 + 10k N2 + 4N3)
3(2 + k +N)3
,
c+37 =
16(3 + 2k +N)
3(2 + k +N)3
, c+38 = −16(3 + 2k +N)
3(2 + k +N)3
,
c+39 =
8(k −N)(3 + 2k +N)
3(2 + k +N)3
, c+40 =
16(1 +N)(3 + 2k +N)
3(2 + k +N)4
,
c+41 =
8(3k + 2k2 − 9N − kN − 7N2)
3(2 + k +N)3
, c+42 =
32(3 + 5k + 2k2 + 7N + 4k N + 3N2)
3(2 + k +N)3
,
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c+43 =
16(3 + 2k +N)
3(2 + k +N)3
,
c+44 = −32(3 + 5k + 2k
2 + 4N + 4kN + k2N + 3N2 + kN2 +N3)
3(2 + k +N)4
,
c+45 = −16(1 +N)(3 + 2k +N)
3(2 + k +N)4
, c+46 =
16(k −N)(3 + 2k +N)
3(2 + k +N)3
,
c+47 =
32(3 + 5k + 2k2 + 4N + 4k N + k2N + 3N2 + k N2 +N3)
3(2 + k +N)4
,
c+48 = −32(−3− 2k + 5N + 8k N + 3k
2N + 7N2 + 4k N2 + 2N3)
3(2 + k +N)4
, c+49 = −5,
c+50 =
5(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42k N2 + 16N3)
(2 +N)(2 + k +N)2
,
c+51 = −4(27 + 4k + 23N)
3(2 + k +N)3
,
c+52 = −(300 + 299k + 90k
2 + 391N + 187kN + 113N2)
3(2 +N)(2 + k +N)3
,
c+53 =
4(246 + 299k + 90k2 + 310N + 187kN + 86N2)
3(2 +N)(2 + k +N)3
,
c+54 =
4(−24 + 35k + 26k2 + 7N + 146kN + 58k2N + 53N2 + 83kN2 + 18N3)
3(2 +N)(2 + k +N)3
,
c+55 = −10(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c+56 = −(32 + 81k + 30k
2 + 47N + 53kN + 13N2)
(2 +N)(2 + k +N)3
,
c+57 = −10(1 +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c+58 =
1
3(2 +N)(2 + k +N)4
(1200 + 1412k + 181k2 − 90k3 + 2548N + 2386kN + 323k2N
+ 1753N2 + 960kN2 + 367N3),
c+59 =
2(300 + 409k + 118k2 + 581N + 595kN + 104k2N + 367N2 + 214kN2 + 72N3)
3(2 +N)(2 + k +N)4
,
c+60 = −10(1 + k)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c+61 = −2(−12 + 173k + 78k
2 + 37N + 321kN + 84k2N + 57N2 + 136kN2 + 14N3)
3(2 +N)(2 + k +N)4
,
c+62 =
8(18− 33k − 22k2 + 78N + 92kN + 34k2N + 86N2 + 73kN2 + 22N3)
3(2 +N)(2 + k +N)4
,
c+63 =
4(24 + 131k + 54k2 + 127N + 282kN + 72k2N + 129N2 + 127kN2 + 32N3)
3(2 +N)(2 + k +N)3
,
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c+64 =
10(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c+65 = −2(300 + 409k + 126k
2 + 581N + 579kN + 108k2N + 375N2 + 206kN2 + 76N3)
3(2 +N)(2 + k +N)4
,
c+66 = − 1
3(2 +N)(2 + k +N)3
(−96− 390k − 343k2 − 90k3 − 138N − 478kN − 209k2N
− 43N2 − 134kN2 +N3),
c+67 = −2(96 + 251k + 90k
2 + 133N + 163kN + 35N2)
3(2 +N)(2 + k +N)3
,
c+68 = −10(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c+69 = −2(96 + 235k + 90k
2 + 149N + 155kN + 43N2)
3(2 +N)(2 + k +N)3
,
c+70 =
2(48 + 89k + 30k2 + 63N + 57k N + 17N2)
(2 +N)(2 + k +N)3
,
c+71 = − 1
3(2 +N)(2 + k +N)4
2(204 + 14k − 239k2 − 90k3 + 496N + 259kN − 67k2N
+ 388N2 + 171kN2 + 88N3),
c+72 =
2(396 + 596k + 184k2 + 874N + 961kN + 182k2N + 607N2 + 369kN2 + 127N3)
3(2 +N)(2 + k +N)4
,
c+73 = −5(80 + 72k + 3k
2 − 6k3 + 152N + 102kN + 5k2N + 91N2 + 36k N2 + 17N3)
(2 +N)(2 + k +N)3
,
c+74 = − 1
3(2 +N)(2 + k +N)3
2(46k + 71k2 + 26k3 + 254N + 518kN + 332k2N + 58k3N
+ 401N2 + 521kN2 + 167k2N2 + 201N3 + 133kN3 + 32N4),
c+75 =
4(32 + 81k + 30k2 + 47N + 53k N + 13N2)
(2 +N)(2 + k +N)3
,
c+76 = − 1
3(2 +N)(2 + k +N)4
(504 + 910k + 557k2 + 118k3 + 1142N + 1708kN + 773k2N
+ 104k3N + 963N2 + 1078kN2 + 266k2N2 + 347N3 + 222kN3 + 44N4),
c+77 = − 1
3(2 +N)(2 + k +N)4
2(588 + 1183k + 808k2 + 180k3 + 1007N + 1291kN
+ 434k2N + 517N2 + 316kN2 + 84N3),
c+78 = − 1
3(2 +N)(2 + k +N)5
2(1 + k)(348 + 425k + 118k2 + 685N + 619kN + 104k2N
+ 439N2 + 222kN2 + 88N3),
c+79 = − 1
3(2 +N)(2 + k +N)5
2(96− 156k − 305k2 − 94k3 + 492N − 20kN − 393k2N
− 92k3N + 757N2 + 276kN2 − 94k2N2 + 451N3 + 146kN3 + 88N4),
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c+80 =
1
3(2 +N)(2 + k +N)4
(384− 164k − 637k2 − 222k3 + 716N − 1164kN − 1593k2N
− 336k3N + 589N2 − 988kN2 − 686k2N2 + 259N3 − 186kN3 + 44N4),
c+81 =
1
3(2 +N)(2 + k +N)3
4(396 + 796k + 483k2 + 90k3 + 674N + 903kN + 279k2N
+ 366N2 + 245kN2 + 64N3),
c+82 = −4(222 + 287k + 90k
2 + 286N + 181kN + 80N2)
3(2 +N)(2 + k +N)3
,
c+83 = − 1
3(2 +N)(2 + k +N)4
2(−684− 931k − 367k2 − 38k3 − 1199N − 814kN + 161k2N
+ 116k3N − 637N2 + 3k N2 + 206k2N2 − 108N3 + 68kN3),
c+84 =
4(24 + 36k + 11k2 + 36N + 26k N + 11N2)
3(2 + k +N)3
,
c+85 =
1
3(2 +N)(2 + k +N)4
(696 + 1390k + 877k2 + 182k3 + 1718N + 2652kN + 1157k2N
+ 136k3N + 1523N2 + 1654kN2 + 378k2N2 + 571N3 + 334kN3 + 76N4),
c+86 =
1
3(2 +N)(2 + k +N)5
2(1 +N)(252 + 329k + 94k2 + 541N + 523kN + 92k2N
+ 367N2 + 198kN2 + 76N3),
c+87 = − 1
3(2 +N)(2 + k +N)4
(384− 76k − 513k2 − 182k3 + 1828N + 860kN − 441k2N
− 136k3N + 2401N2 + 1192kN2 − 66k2N2 + 1207N3 + 394kN3 + 204N4),
c+88 =
4(3 + 2k +N)(34 + 13k + 21N)
3(2 + k +N)3
, c+89 =
4(39 + 10k + 29N)
3(2 + k +N)3
,
c+90 = − 1
3(2 +N)(2 + k +N)4
2(84 + 317k + 126k2 + 433N + 882kN + 242k2N + 630N2
+ 771kN2 + 112k2N2 + 349N3 + 214kN3 + 64N4),
c+91 = − 1
(2 +N)(2 + k +N)4
(−256− 356k − 39k2 + 30k3 − 284N − 116kN + 83k2N
− 37N2 + 66kN2 + 13N3),
c+92 =
1
3(2 + k +N)4
4(222 + 473k + 295k2 + 58k3 + 505N + 668kN + 199k2N + 327N2
+ 213kN2 + 64N3),
c+93 =
8(141 + 213k + 68k2 + 189N + 137kN + 56N2)
3(2 + k +N)4
,
c+94 =
1
3(2 +N)(2 + k +N)4
4(156− 20k − 129k2 − 38k3 + 422N + 259kN + 72k2N
+ 26k3N + 452N2 + 344kN2 + 87k2N2 + 204N3 + 101kN3 + 32N4),
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c+95 = −2(300 + 409k + 122k
2 + 581N + 587kN + 106k2N + 371N2 + 210kN2 + 74N3)
3(2 +N)(2 + k +N)3
,
c+96 =
1
3(2 +N)(2 + k +N)3
2(480 + 771k + 191k2 − 26k3 + 861N + 599kN − 168k2N
− 58k3N + 554N2 + 117kN2 − 83k2N2 + 197N3 + 37k N3 + 32N4),
c+97 =
2(k −N)
3(2 + k +N)
,
c+98 =
2(−k +N)(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42k N2 + 16N3)
3(2 +N)(2 + k +N)3
,
c+99 =
8(24 + 21k + 4k2 + 27N + 13kN + 7N2)
3(2 + k +N)4
,
c+100 = −2(−k +N)(20 + 21k + 6k
2 + 25N + 13k N + 7N2)
3(2 +N)(2 + k +N)4
,
c+101 =
8(−48− 74k − 37k2 − 6k3 − 46N − 53k N − 15k2N − 6N2 − 5kN2 + 2N3)
3(2 +N)(2 + k +N)4
,
c+102 =
1
3(2 +N)(2 + k +N)4
8(48 + 24k − 13k2 − 6k3 + 96N + 28kN − 24k2N − 6k3N
+ 81N2 + 19kN2 − 7k2N2 + 35N3 + 7kN3 + 6N4),
c+103 = −4(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c+104 = −2(−k +N)(13k + 6k
2 + 3N + 9kN +N2)
3(2 +N)(2 + k +N)4
,
c+105 = −4(1 +N)(−k +N)(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
3(2 +N)(2 + k +N)6
,
c+106 =
1
3(2 +N)(2 + k +N)5
2(−k +N)(80 + 92k + 11k2 − 6k3 + 172N + 158kN + 21k2N
+ 119N2 + 64k N2 + 25N3),
c+107 = − 1
3(2 +N)(2 + k +N)5
4(96 + 116k + 55k2 + 10k3 + 220N + 196kN + 67k2N
+ 8k3N + 181N2 + 100kN2 + 18k2N2 + 63N3 + 14kN3 + 8N4),
c+108 =
4(1 + k)(k −N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)6
,
c+109 = − 1
3(2 +N)(2 + k +N)5
4(96 + 180k + 93k2 + 14k3 + 156N + 248kN + 83k2N
+ 4k3N + 91N2 + 120kN2 + 20k2N2 + 23N3 + 22k N3 + 2N4),
c+110 =
1
3(2 +N)(2 + k +N)5
16(−24− 54k − 33k2 − 6k3 − 30N − 69k N − 38k2N − 6k3N
− 6N2 − 22k N2 − 9k2N2 + 6N3 + kN3 + 2N4),
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c+111 =
1
3(2 +N)(2 + k +N)4
8(48 + 72k + 35k2 + 6k3 + 48N + 52kN + 12k2N + 9N2
+ 7kN2 − k2N2 −N3 + k N3),
c+112 =
4(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c+113 = − 1
3(2 +N)(2 + k +N)5
4(−96− 212k − 151k2 − 34k3 − 124N − 244kN − 139k2N
− 20k3N − 37N2 − 76k N2 − 30k2N2 + 9N3 − 2k N3 + 4N4),
c+114 =
2(−k +N)(13k + 6k2 + 3N + 9k N +N2)
3(2 +N)(2 + k +N)3
,
c+115 =
4(96 + 96k + 37k2 + 6k3 + 144N + 86kN + 15k2N + 69N2 + 16kN2 + 11N3)
3(2 +N)(2 + k +N)4
,
c+116 = −4(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c+117 = −4(96 + 96k + 11k
2 − 6k3 + 144N + 106kN + 9k2N + 75N2 + 32kN2 + 13N3)
3(2 +N)(2 + k +N)4
,
c+118 =
4(−k +N)(16 + 21k + 6k2 + 19N + 13kN + 5N2)
3(2 +N)(2 + k +N)4
,
c+119 = −4(−k +N)(20 + 2k − 17k
2 − 6k3 + 48N + 21kN − 5k2N + 36N2 + 13kN2 + 8N3)
3(2 +N)(2 + k +N)5
,
c+120 =
4(−k +N)(20 + 28k + 8k2 + 54N + 55kN + 10k2N + 41N2 + 23kN2 + 9N3)
3(2 +N)(2 + k +N)5
,
c+121 = − 1
3(2 +N)(2 + k +N)4
2(−192− 368k − 232k2 − 35k3 + 6k4 − 304N − 480kN
− 243k2N − 27k3N − 152N2 − 181kN2 − 63k2N2 − 21N3 − 13kN3 +N4),
c+122 =
1
3(2 +N)(2 + k +N)3
4(−48− 24k + 13k2 + 6k3 − 48N + 20kN + 36k2N + 6k3N
− 9N2 + 29kN2 + 13k2N2 +N3 + 5k N3),
c+123 =
8(−k +N)(13k + 6k2 + 3N + 9k N +N2)
3(2 +N)(2 + k +N)4
,
c+124 = − 1
3(2 +N)(2 + k +N)4
2(−k +N)(20 + 31k + 10k2 + 35N + 41kN + 8k2N
+ 21N2 + 14kN2 + 4N3),
c+125 =
1
3(2 +N)(2 + k +N)5
4(3 + 2k +N)(32 + 28k + 19k2
+ 6k3 + 52N + 20kN + 6k2N + 25N2 + 4N3),
c+126 = − 1
3(2 +N)(2 + k +N)6
4(1 + k)(−k +N)(36 + 39k + 10k2 + 67N + 53kN + 8k2N
+ 41N2 + 18kN2 + 8N3),
113
c+127 = − 1
3(2 +N)(2 + k +N)6
4(−k +N)(32 + 28k + k2 − 2k3 + 84N + 52kN − 7k2N
− 4k3N + 91N2 + 44k N2 − 2k2N2 + 45N3 + 14k N3 + 8N4),
c+128 =
1
3(2 +N)(2 + k +N)5
2(−192− 160k + 92k2 + 131k3 + 34k4 − 320N − 128kN
+ 241k2N + 189k3N + 32k4N − 156N2 + 9kN2 + 117k2N2 + 50k3N2 + 3N3 + 23kN3
+ 4k2N3 + 21N4 + 6kN4 + 4N5),
c+129 = −8(48 + 66k + 33k
2 + 6k3 + 54N + 49k N + 13k2N + 14N2 + 5kN2)
3(2 +N)(2 + k +N)3
,
c+130 =
8(48 + 66k + 33k2 + 6k3 + 54N + 49kN + 13k2N + 14N2 + 5k N2)
3(2 +N)(2 + k +N)4
,
c+131 =
1
3(2 +N)(2 + k +N)5
4(−96− 116k − 29k2 + 15k3 + 6k4 − 124N − 36kN + 87k2N
+ 65k3N + 12k4N − 31N2 + 79kN2 + 78k2N2 + 22k3N2 + 11N3 + 39kN3 + 10k2N3
+ 4N4 + 4kN4),
c+132 = − 8(k −N)
3(2 + k +N)2
,
c+133 =
2(−k +N)(20 + 31k + 10k2 + 35N + 41kN + 8k2N + 21N2 + 14kN2 + 4N3)
3(2 +N)(2 + k +N)4
,
c+134 =
4(1 +N)(−k +N)(4 + 7k + 2k2 + 19N + 21kN + 4k2N + 17N2 + 10kN2 + 4N3)
3(2 +N)(2 + k +N)6
,
c+135 = − 1
3(2 +N)(2 + k +N)5
2(192 + 224k + 84k2 + 31k3 + 10k4 + 256N − 179k2N
− 27k3N + 8k4N + 108N2 − 267kN2 − 247k2N2 − 26k3N2 + 31N3 − 137kN3 − 68k2N3
+ 17N4 − 14kN4 + 4N5),
c+136 = −8(3 + 2k +N)(8 + 3k + 5N)
3(2 + k +N)3
, c+137 = −8(3 + 2k +N)(8 + 3k + 5N)
3(2 + k +N)4
,
c+138 =
1
3(2 +N)(2 + k +N)5
4(−96− 116k − 29k2 + 2k3 − 124N − 36k N + 84k2N + 30k3N
− 31N2 + 92kN2 + 103k2N2 + 16k3N2 + 14N3 + 54kN3 + 26k2N3 + 5N4 + 6kN4),
c+139 = − 1
3(2 +N)(2 + k +N)5
2(−k +N)(−64− 84k − 11k2 + 6k3 − 76N − 36k N + 15k2N
− 17N2 + 10kN2 +N3),
c+140 = −8(24 + 37k + 25k
2 + 6k3 + 35N + 36k N + 13k2N + 11N2 + 5kN2)
3(2 + k +N)4
,
c+141 = −16(12 + 19k + 15k
2 + 4k3 + 17N + 16kN + 7k2N + 5N2 + k N2)
3(2 + k +N)5
,
114
c+142 = − 1
3(2 +N)(2 + k +N)4
8(48 + 90k + 45k2 + 6k3 + 78N + 127kN + 52k2N + 6k3N
+ 44N2 + 54kN2 + 13k2N2 + 8N3 + 5kN3),
c+143 =
1
3(2 +N)(2 + k +N)4
4(96 + 164k + 103k2 + 22k3 + 172N + 220kN + 103k2N
+ 14k3N + 109N2 + 88kN2 + 24k2N2 + 27N3 + 8k N3 + 2N4),
c+144 = − 1
3(2 +N)(2 + k +N)4
4(−k +N)(−64− 61k − k2 + 6k3 − 83N − 17kN + 32k2N
+ 6k3N − 30N2 + 21kN2 + 13k2N2 − 3N3 + 5k N3),
c+145 =
4(3 + 2k +N)
3(2 + k +N)
,
c+146 = − 1
3(2 +N)(2 + k +N)3
4(3 + 2k +N)(60 + 77k + 22k2 + 121N + 115kN + 20k2N
+ 79N2 + 42kN2 + 16N3),
c+147 = − 1
3(2 +N)(2 + k +N)3
4(3 + 2k +N)(60 + 77k + 22k2 + 121N + 115kN + 20k2N
+ 79N2 + 42kN2 + 16N3),
c+148 =
8(54 + 103k + 62k2 + 12k3 + 80N + 106kN + 33k2N + 36N2 + 25kN2 + 5N3)
3(2 +N)(2 + k +N)4
,
c+149 = −8(30 + 75k + 54k
2 + 12k3 + 48N + 80kN + 29k2N + 22N2 + 19k N2 + 3N3)
3(2 +N)(2 + k +N)4
,
c+150 =
1
3(2 +N)(2 + k +N)4
8(−48− 45k − 10k2 − 69N − 17k N + 21k2N + 6k3N − 30N2
+ 19kN2 + 14k2N2 − 4N3 + 7kN3),
c+151 =
8(3 + 2k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c+152 =
4(3 + 2k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c+153 = − 1
3(2 +N)(2 + k +N)5
8(168 + 243k + 73k2 − 28k3 − 12k4 + 393N + 489kN
+ 156k2N + 2k3N + 338N2 + 313kN2 + 65k2N2 + 123N3 + 61k N3 + 16N4),
c+154 =
8(1 +N)(3 + 2k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)6
,
c+155 = −8(3 + 2k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c+156 =
1
3(2 +N)(2 + k +N)5
4(108 + 181k + 104k2 + 20k3 + 245N + 320kN + 134k2N
+ 16k3N + 206N2 + 185kN2 + 42k2N2 + 75N3 + 34kN3 + 10N4),
115
c+157 =
8(1 + k)(3 + 2k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)6
,
c+158 = −8(1 + k)(3 + 2k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)6
,
c+159 = − 1
3(2 +N)(2 + k +N)5
4(252 + 461k + 272k2 + 52k3 + 469N + 684kN + 290k2N
+ 32k3N + 322N2 + 337kN2 + 78k2N2 + 95N3 + 54kN3 + 10N4),
c+160 = − 1
3(2 +N)(2 + k +N)5
4(84 + 231k + 223k2 + 88k3 + 12k4 + 207N + 406kN
+ 260k2N + 52k3N + 181N2 + 227kN2 + 73k2N2 + 67N3 + 40k N3 + 9N4),
c+161 = −8(1 +N)(3 + 2k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)6
,
c+162 =
1
3(2 +N)(2 + k +N)5
4(84 + 293k + 193k2 + 8k3 − 12k4 + 241N + 676kN + 380k2N
+ 44k3N + 229N2 + 461kN2 + 151k2N2 + 81N3 + 90kN3 + 9N4),
c+163 =
16(3 + 2k +N)(8 − 2k2 + 20N + 17kN + 5k2N + 17N2 + 11k N2 + 4N3)
3(2 +N)(2 + k +N)5
,
c+164 = −4(3 + 2k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c+165 = − 1
3(2 +N)(2 + k +N)5
32(−6− 11k − 8k2 − 2k3 − 10N + 8kN + 16k2N + 5k3N
− 3N2 + 19kN2 + 11k2N2 + 5k N3),
c+166 = − 1
3(2 +N)(2 + k +N)4
8(−24 + 3k + 24k2 + 8k3 − 33N + 39kN + 50k2N + 10k3N
− 12N2 + 39kN2 + 20k2N2 −N3 + 9kN3),
c+167 = −8(3 + 2k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c+168 =
8(3 + 2k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c+169 =
1
3(2 +N)(2 + k +N)4
8(264 + 381k + 141k2 − 16k3 − 12k4 + 531N + 595kN
+ 162k2N − 4k3N + 398N2 + 311kN2 + 49k2N2 + 131N3 + 53kN3 + 16N4),
c+170 = −4(48 + 87k + 56k
2 + 12k3 + 81N + 94kN + 30k2N + 42N2 + 23k N2 + 7N3)
3(2 +N)(2 + k +N)4
,
c+171 =
8(3 + 2k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c+172 = −8(3 + 2k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
116
c+173 = −4(96 + 49k − 24k
2 − 12k3 + 143N + 46kN − 14k2N + 74N2 + 13kN2 + 13N3)
3(2 +N)(2 + k +N)4
,
c+174 = −8(3 + 2k +N)(16 + 21k + 6k
2 + 19N + 13k N + 5N2)
3(2 +N)(2 + k +N)4
,
c+175 =
1
3(2 +N)(2 + k +N)5
8(3 + 2k +N)(20 + 2k − 17k2 − 6k3 + 48N + 21kN − 5k2N
+ 36N2 + 13kN2 + 8N3),
c+176 = − 1
3(2 +N)(2 + k +N)5
8(3 + 2k +N)(20 + 2k − 17k2 − 6k3 + 48N + 21kN − 5k2N
+ 36N2 + 13kN2 + 8N3),
c+177 = −16(24 + 71k + 54k
2 + 12k3 + 37N + 74kN + 29k2N + 16N2 + 17kN2 + 2N3)
3(2 +N)(2 + k +N)4
,
c+178 = − 1
3(2 +N)(2 + k +N)5
8(60 + 62k − 31k2 − 48k3 − 12k4 + 148N + 169kN + 22k2N
− 14k3N + 132N2 + 128kN2 + 23k2N2 + 48N3 + 27kN3 + 6N4),
c+179 = −4(−55k − 52k
2 − 12k3 + 7N − 54kN − 28k2N + 10N2 − 11kN2 + 3N3)
3(2 +N)(2 + k +N)4
,
c+180 = −16(3 + 2k +N)(6 + 17k + 6k
2 + 8N + 11kN + 2N2)
3(2 +N)(2 + k +N)4
,
c+181 =
1
3(2 +N)(2 + k +N)5
8(12 + 229k + 359k2 + 196k3 + 36k4 + 29N + 541kN
+ 694k2N + 290k3N + 36k4N + 30N2 + 459kN2 + 417k2N2 + 96k3N2 + 13N3
+ 161kN3 + 76k2N3 + 2N4 + 20kN4),
c+182 =
1
3(2 +N)(2 + k +N)6
8(1 + k)(3 + 2k +N)(36 + 39k + 10k2 + 67N + 53kN + 8k2N
+ 41N2 + 18kN2 + 8N3),
c+183 =
1
3(2 +N)(2 + k +N)6
16(3 + 2k +N)(68 + 129k + 101k2 + 39k3 + 6k4 + 157N
+ 212kN + 103k2N + 19k3N + 137N2 + 118kN2 + 26k2N2 + 54N3 + 23kN3 + 8N4),
c+184 =
16(78 + 123k + 66k2 + 12k3 + 120N + 128kN + 35k2N + 58N2 + 31kN2 + 9N3)
3(2 +N)(2 + k +N)4
,
c+185 = − 1
3(2 +N)(2 + k +N)5
8(348 + 711k + 533k2 + 172k3 + 20k4 + 687N + 1049kN
+ 496k2N + 54k3N − 8k4N + 494N2 + 497kN2 + 95k2N2 − 16k3N2 + 155N3 + 77kN3
− 6k2N3 + 18N4),
c+186 =
16(1 + k)(3 + 2k +N)
3(2 + k +N)4
,
c+187 = −4(−12 + 23k + 40k
2 + 12k3 − 5N + 30k N + 22k2N + 2N2 + 7kN2 +N3)
3(2 +N)(2 + k +N)4
,
117
c+188 = −8(3 + 2k +N)(26 + 25k + 6k
2 + 30N + 15k N + 8N2)
3(2 +N)(2 + k +N)3
,
c+189 =
8(3 + 2k +N)(18 + 21k + 6k2 + 22N + 13kN + 6N2)
3(2 +N)(2 + k +N)4
,
c+190 = −16(3 + 2k +N)(26 + 25k + 6k
2 + 30N + 15kN + 8N2)
3(2 +N)(2 + k +N)4
,
c+191 = − 1
3(2 +N)(2 + k +N)5
8(12 + 229k + 359k2 + 196k3 + 36k4 + 29N + 541kN
+ 694k2N + 290k3N + 36k4N + 30N2 + 459kN2 + 417k2N2 + 96k3N2 + 13N3
+ 161kN3 + 76k2N3 + 2N4 + 20kN4),
c+192 = −8(3 + 2k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c+193 =
1
3(2 +N)(2 + k +N)6
8(1 + k)(3 + 2k +N)(36 + 39k + 10k2 + 67N + 53kN + 8k2N
+ 41N2 + 18kN2 + 8N3),
c+194 =
4(3 + 2k +N)(4 − 13k − 6k2 + 3N − 9k N +N2)
3(2 +N)(2 + k +N)3
,
c+195 =
8(96 + 135k + 68k2 + 12k3 + 153N + 142kN + 36k2N + 78N2 + 35k N2 + 13N3)
3(2 +N)(2 + k +N)4
,
c+196 =
8(3 + 2k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c+197 = −8(60 + 17k − 32k
2 − 12k3 + 85N + 14k N − 18k2N + 42N2 + 5k N2 + 7N3)
3(2 +N)(2 + k +N)4
,
c+198 =
1
3(2 +N)(2 + k +N)5
8(12− 2k − 59k2 − 52k3 − 12k4 + 44N + 65kN − 8k2N
− 16k3N + 48N2 + 72kN2 + 15k2N2 + 18N3 + 17k N3 + 2N4),
c+199 = − 1
3(2 +N)(2 + k +N)5
8(−12 + 48k + 60k2 + 16k3 + 6N + 151kN + 118k2N
+ 20k3N + 23N2 + 114kN2 + 46k2N2 + 10N3 + 23kN3 +N4),
c+200 = − 1
3(2 +N)(2 + k +N)4
4(−24− 12k + 39k2 + 44k3 + 12k4 − 48N − 60kN − 6k2N
+ 12k3N − 27N2 − 48k N2 − 17k2N2 − 2N3 − 8kN3 +N4),
c+201 =
1
3(2 +N)(2 + k +N)4
8(−240− 425k − 218k2 − 16k3 + 8k4 − 403N − 422kN
+ 8k2N + 94k3N + 16k4N − 230N2 − 53kN2 + 134k2N2 + 44k3N2 − 53N3 + 38kN3
+ 34k2N3 − 4N4 + 8kN4),
c+202 = − 1
3(2 +N)(2 + k +N)5
8(12 + 7k + 39k2 + 44k3 + 12k4 + 83N + 141kN + 128k2N
118
+ 42k3N + 114N2 + 141kN2 + 55k2N2 + 53N3 + 33kN3 + 8N4),
c+203 = − 1
3(2 +N)(2 + k +N)5
8(3 + 2k +N)(28− 3k − 16k2 − 4k3 + 45N + 2k2N + 4k3N
+ 26N2 + 3kN2 + 6k2N2 + 5N3),
c+204 =
(1
3(2 + k +N)4
16(27 + 49k + 30k2 + 6k3 + 44N + 52k N + 16k2N + 23N2 + 13kN2
+ 4N3),
c+205 =
1
3(2 +N)(2 + k +N)5
4(−72− 224k − 137k2 + 4k3 + 12k4 − 28N − 82kN + 34k2N
+ 40k3N + 87N2 + 104kN2 + 55k2N2 + 62N3 + 38kN3 + 11N4),
c+206 =
1
3(2 +N)(2 + k +N)5
4(−192− 208k + 69k2 + 136k3 + 36k4 − 272N − 56k N
+ 250k2N + 110k3N − 109N2 + 104kN2 + 107k2N2 − 10N3 + 34k N3 +N4),
c+207 =
4(3 + 2k +N)(32 + 45k + 14k2 + 67N + 49kN + 4k2N + 41N2 + 12k N2 + 8N3)
3(2 +N)(2 + k +N)4
,
c+208 =
1
3(2 +N)(2 + k +N)5
8(−36− 59k − 28k2 − 4k3 − 19N − 16k N + 8k2N + 4k3N
+ 26N2 + 29kN2 + 12k2N2 + 21N3 + 10kN3 + 4N4),
c+209 = −8(1 + k)(3 + 2k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)6
,
c+210 = − 1
3(2 +N)(2 + k +N)5
8(324 + 739k + 602k2 + 204k3 + 24k4 + 731N + 1190kN
+ 620k2N + 100k3N + 578N2 + 607kN2 + 154k2N2 + 195N3 + 100kN3 + 24N4),
c+211 = − 1
3(2 +N)(2 + k +N)6
16(1 + k)(60 + 125k + 80k2 + 16k3 + 133N + 228kN
+ 110k2N + 14k3N + 106N2 + 133kN2 + 36k2N2 + 35N3 + 24k N3 + 4N4),
c+212 =
1
3(2 +N)(2 + k +N)6
8(528 + 1364k + 1309k2 + 548k3 + 84k4 + 1396N + 2844kN
+ 2056k2N + 588k3N + 48k4N + 1415N2 + 2126kN2 + 1029k2N2 + 152k3N2 + 694N3
+ 676kN3 + 162k2N3 + 167N4 + 78k N4 + 16N5),
c+213 = − 1
3(2 +N)(2 + k +N)5
4(−168 + 24k + 349k2 + 252k3 + 52k4 − 180N + 550kN
+ 966k2N + 440k3N + 56k4N + 49N2 + 752kN2 + 681k2N2 + 156k3N2 + 130N3
+ 342kN3 + 136k2N3 + 57N4 + 52kN4 + 8N5),
c+214 =
1
3(2 +N)(2 + k +N)4
8(3 + 2k +N)(40 + 75k + 39k2 + 6k3 + 73N + 94kN + 25k2N
+ 43N2 + 29kN2 + 8N3),
c+215 = −8(3 + 2k +N)(10 + 17k + 6k
2 + 14N + 11k N + 4N2)
3(2 +N)(2 + k +N)4
,
119
c+216 = − 1
3(2 +N)(2 + k +N)5
8(−132− 239k − 159k2 − 44k3 − 4k4 − 259N − 265kN
− 11k2N + 62k3N + 16k4N − 176N2 − 27kN2 + 110k2N2 + 42k3N2 − 50N3 + 41k N3
+ 34k2N3 − 5N4 + 10kN4),
c+217 = −4(3 + k + 2N)
3(2 + k +N)
,
c+218 =
4(3 + k + 2N)(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
3(2 +N)(2 + k +N)3
,
c+219 =
4(3 + k + 2N)(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
3(2 +N)(2 + k +N)3
,
c+220 = −8(15 + 13k + 3k
2 + 17N + 7k N + 5N2)
3(2 + k +N)4
,
c+221 =
4(23k + 23k2 + 6k3 + 25N + 48kN + 17k2N + 25N2 + 19k N2 + 6N3)
3(2 +N)(2 + k +N)4
,
c+222 = −8(3 + k + 2N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c+223 =
1
3(2 +N)(2 + k +N)5
8(72 + 137k + 69k2 + 10k3 + 259N + 383kN + 144k2N
+ 14k3N + 304N2 + 313kN2 + 63k2N2 + 145N3 + 79kN3 + 24N4),
c+224 = −8(1 +N)(3 + k + 2N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)6
,
c+225 =
8(3 + k + 2N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c+226 = −8(1 + k)(3 + k + 2N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)6
,
c+227 =
1
3(2 +N)(2 + k +N)5
8(36− 65k − 77k2 − 18k3 + 143N + 10k N − 23k2N + 181N2
+ 87kN2 + 16k2N2 + 92N3 + 34kN3 + 16N4),
c+228 = −8(1 +N)(3 + k + 2N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)6
,
c+229 =
1
3(2 +N)(2 + k +N)4
8(48 + 75k + 37k2 + 6k3 + 99N + 131kN + 51k2N + 6k3N
+ 87N2 + 86kN2 + 19k2N2 + 37N3 + 20kN3 + 6N4),
c+230 = −4(3 + k + 2N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c+231 =
8(3 + k + 2N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c+232 = −8(3 + k + 2N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
120
c+233 = − 1
3(2 +N)(2 + k +N)5
4(12 + 17k + k2 − 2k3 + 73N + 100kN + 31k2N + 2k3N
+ 97N2 + 97kN2 + 18k2N2 + 48N3 + 26kN3 + 8N4),
c+234 =
1
3(2 +N)(2 + k +N)5
4(132 + 135k + 39k2 + 2k3 + 279N + 200kN + 29k2N − 2k3N
+ 211N2 + 87k N2 + 2k2N2 + 68N3 + 10kN3 + 8N4),
c+235 = −4(3 + k + 2N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c+236 =
1
3(2 +N)(2 + k +N)4
8(24 + 51k + 31k2 + 6k3 + 39N + 87kN + 44k2N + 6k3N
+ 29N2 + 58kN2 + 17k2N2 + 12N3 + 14kN3 + 2N4),
c+237 = − 1
3(2 +N)(2 + k +N)4
8(−24− 13k − 5k2 − 2k3 + 13N + 73kN + 30k2N + 2k3N
+ 58N2 + 93kN2 + 19k2N2 + 35N3 + 27kN3 + 6N4),
c+238 = −8(3 + k + 2N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c+239 = −4(48 + 87k + 43k
2 + 6k3 + 81N + 104kN + 27k2N + 45N2 + 31k N2 + 8N3)
3(2 +N)(2 + k +N)4
,
c+240 =
4(96 + 65k − 3k2 − 6k3 + 127N + 44kN − 7k2N + 55N2 + 5k N2 + 8N3)
3(2 +N)(2 + k +N)4
,
c+241 =
8(3 + k + 2N)(16 + 21k + 6k2 + 19N + 13kN + 5N2)
3(2 +N)(2 + k +N)4
,
c+242 = −8(3 + k + 2N)(20 + 28k + 8k
2 + 54N + 55k N + 10k2N + 41N2 + 23kN2 + 9N3)
3(2 +N)(2 + k +N)5
,
c+243 = −8(3 + k + 2N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c+244 =
16(24 + 55k + 33k2 + 6k3 + 53N + 76kN + 22k2N + 35N2 + 25kN2 + 7N3)
3(2 +N)(2 + k +N)4
,
c+245 =
8(3 + k + 2N)(20 + 28k + 8k2 + 54N + 55kN + 10k2N + 41N2 + 23k N2 + 9N3)
3(2 +N)(2 + k +N)5
,
c+246 = − 1
3(2 +N)(2 + k +N)5
8(1 +N)(60 + 120k + 68k2 + 12k3 + 126N + 163kN
+ 45k2N + 81N2 + 53kN2 + 16N3),
c+247 = −8(3 + 3k + k
2 + 3N + k N +N2)
3(2 + k +N)4
, c+248 =
16(3 + 2k +N)(3 + k + 2N)
3(2 + k +N)4
,
c+249 = − 1
3(2 +N)(2 + k +N)4
4(108 + 209k + 113k2 + 18k3 + 205N + 266kN + 73k2N
+ 125N2 + 83k N2 + 24N3),
121
c+250 =
16(3 + k + 2N)(26 + 38k + 12k2 + 33N + 24kN + 9N2)
3(2 +N)(2 + k +N)4
,
c+251 =
1
3(2 +N)(2 + k +N)5
8(108 + 185k + 93k2 + 14k3 + 313N + 433kN + 154k2N
+ 12k3N + 404N2 + 441kN2 + 107k2N2 + 4k3N2 + 273N3 + 215kN3 + 28k2N3
+ 92N4 + 40kN4 + 12N5),
c+252 = −8(3 + k + 2N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c+253 = − 1
3(2 +N)(2 + k +N)5
4(204 + 493k + 418k2 + 147k3 + 18k4 + 461N + 838kN
+ 482k2N + 87k3N + 382N2 + 464kN2 + 136k2N2 + 137N3 + 83kN3 + 18N4),
c+254 = −8(1 +N)(3 + k + 2N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)6
,
c+255 =
1
3(2 +N)(2 + k +N)5
4(276 + 365k + 56k2 − 63k3 − 18k4 + 649N + 716kN + 118k2N
− 27k3N + 614N2 + 514kN2 + 62k2N2 + 265N3 + 127kN3 + 42N4),
c+256 =
8(1 +N)(3 + k + 2N)(4 + 7k + 2k2 + 19N + 21kN + 4k2N + 17N2 + 10k N2 + 4N3)
3(2 +N)(2 + k +N)6
,
c+257 = −8(1 + k)(3 + k + 2N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)6
,
c+258 = − 1
3(2 +N)(2 + k +N)6
16(3 + k + 2N)(28 + 47k + 24k2 + 4k3 + 67N + 84kN
+ 27k2N + 2k3N + 66N2 + 57kN2 + 9k2N2 + 30N3 + 14kN3 + 5N4),
c+259 =
1
3(2 +N)(2 + k +N)6
8(−48− 300k − 373k2 − 169k3 − 26k4 + 84N − 196kN
− 283k2N − 87k3N − 4k4N + 377N2 + 303kN2 + 68k2N2 + 10k3N2 + 389N3
+ 315kN3 + 62k2N3 + 162N4 + 76kN4 + 24N5),
c+260 =
4(3 + k + 2N)(36 + 55k + 18k2 + 47N + 35kN + 13N2)
3(2 +N)(2 + k +N)3
,
c+261 = −8(60 + 153k + 97k
2 + 18k3 + 141N + 214kN + 65k2N + 97N2 + 71kN2 + 20N3)
3(2 +N)(2 + k +N)4
,
c+262 = −8(3 + k + 2N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c+263 = −8(96 + 135k + 55k
2 + 6k3 + 153N + 152kN + 33k2N + 81N2 + 43kN2 + 14N3)
3(2 +N)(2 + k +N)4
,
c+264 =
1
3(2 +N)(2 + k +N)5
8(108 + 310k + 307k2 + 125k3 + 18k4 + 260N + 543kN
+ 358k2N + 73k3N + 212N2 + 293kN2 + 99k2N2 + 70N3 + 48k N3 + 8N4),
122
c+265 =
1
3(2 +N)(2 + k +N)5
8(108 + 200k + 112k2 + 20k3 + 274N + 395kN + 155k2N
+ 16k3N + 267N2 + 268kN2 + 55k2N2 + 115N3 + 61kN3 + 18N4),
c+266 = − 1
3(2 +N)(2 + k +N)4
4(216 + 200k − 53k2 − 85k3 − 18k4 + 532N + 392kN
− 57k2N − 53k3N + 477N2 + 257kN2 − 12k2N2 + 185N3 + 57kN3 + 26N4),
c+267 =
1
3(2 +N)(2 + k +N)4
8(240 + 373k + 177k2 + 26k3 + 575N + 664kN + 201k2N
+ 12k3N + 545N2 + 449kN2 + 84k2N2 + 4k3N2 + 266N3 + 152kN3 + 18k2N3
+ 70N4 + 24kN4 + 8N5),
c+268 = − 1
3(2 +N)(2 + k +N)5
8(108 + 191k + 95k2 + 14k3 + 235N + 269kN + 62k2N
− 2k3N + 170N2 + 99kN2 − k2N2 + 47N3 + 5k N3 + 4N4),
c+269 =
1
3(2 +N)(2 + k +N)5
8(3 + k + 2N)(92 + 177k + 101k2 + 18k3 + 217N + 276kN
+ 79k2N + 177N2 + 135kN2 + 12k2N2 + 62N3 + 22kN3 + 8N4),
c+270 =
16(3 + k + 2N)(16 + 25k + 8k2 + 23N + 17kN + 7N2)
3(2 + k +N)5
,
c+271 = − 1
3(2 +N)(2 + k +N)4
16(6 + k − 5k2 − 2k3 + 44N + 52k N + 18k2N + 2k3N
+ 64N2 + 61kN2 + 13k2N2 + 34N3 + 18kN3 + 6N4),
c+272 =
8(3 + 2k +N)(3 + k + 2N)
3(2 + k +N)3
, c+273 = −8(1 +N)(3 + k + 2N)
3(2 + k +N)4
,
c+274 = − 1
3(2 +N)(2 + k +N)5
8(108 + 185k + 93k2 + 14k3 + 313N + 433kN + 154k2N
+ 12k3N + 404N2 + 441kN2 + 107k2N2 + 4k3N2 + 273N3 + 215kN3 + 28k2N3
+ 92N4 + 40kN4 + 12N5),
c+275 =
1
3(2 +N)(2 + k +N)6
8(1 +N)(3 + k + 2N)(4 + 7k + 2k2 + 19N + 21kN + 4k2N
+ 17N2 + 10kN2 + 4N3),
c+276 = −16(9 + 11k + 3k
2 + 7N + 5k N +N2)
3(2 + k +N)4
,
c+277 = − 1
3(2 +N)(2 + k +N)5
8(228 + 365k + 185k2 + 30k3 + 637N + 843kN + 328k2N
+ 36k3N + 736N2 + 765kN2 + 207k2N2 + 12k3N2 + 437N3 + 321kN3 + 46k2N3
+ 132N4 + 52k N4 + 16N5),
c+278 = −16(1 +N)(3 + k + 2N)
3(2 + k +N)4
,
123
c+279 = − 1
3(2 +N)(2 + k +N)5
4(312 + 588k + 347k2 + 79k3 + 6k4 + 696N + 906kN
+ 313k2N + 27k3N + 535N2 + 413kN2 + 54k2N2 + 167N3 + 51kN3 + 18N4),
c+280 = − 1
3(2 +N)(2 + k +N)5
4(−192− 176k + 69k2 + 89k3 + 18k4 − 304N − 40kN
+ 233k2N + 79k3N − 125N2 + 151kN2 + 118k2N2 + 7N3 + 65kN3 + 8N4),
c+281 =
32(33 + 63k + 35k2 + 6k3 + 60N + 76kN + 21k2N + 36N2 + 23kN2 + 7N3)
3(2 + k +N)5
,
c+282 = −4(3 + k + 2N)(32 + 61k + 22k
2 + 51N + 57kN + 8k2N + 25N2 + 12kN2 + 4N3)
3(2 +N)(2 + k +N)4
,
c+283 =
1
3(2 +N)(2 + k +N)5
8(156 + 209k + 85k2 + 10k3 + 385N + 412kN + 121k2N
+ 8k3N + 349N2 + 265kN2 + 42k2N2 + 138N3 + 56kN3 + 20N4),
c+284 = − 1
3(2 +N)(2 + k +N)6
16(1 +N)(60 + 105k + 57k2 + 10k3 + 153N + 208kN
+ 79k2N + 8k3N + 149N2 + 141kN2 + 28k2N2 + 64N3 + 32kN3 + 10N4),
c+285 =
1
3(2 +N)(2 + k +N)5
4(408 + 452k + 37k2 − 87k3 − 22k4 + 1216N + 1202kN
+ 187k2N − 63k3N − 8k4N + 1533N2 + 1299kN2 + 222k2N2 − 4k3N2 + 989N3
+ 637kN3 + 72k2N3 + 318N4 + 116kN4 + 40N5),
c+286 = −8(3 + k + 2N)(40 + 49k + 14k
2 + 67N + 60kN + 10k2N + 38N2 + 19kN2 + 7N3)
3(2 +N)(2 + k +N)4
,
c+287 = −8(3 + k + 2N)(5 + 2k + 3N)
3(2 + k +N)4
,
c+288 =
1
3(2 +N)(2 + k +N)5
8(12 + 45k + 27k2 + 4k3 + 57N + 135kN + 53k2N + 3k3N
+ 126N2 + 193kN2 + 53k2N2 + 2k3N2 + 122N3 + 120kN3 + 18k2N3 + 52N4
+ 26kN4 + 8N5),
c+289 = − (k −N)
3(2 + k +N)
, c+290 = −3,
c+291 =
3(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42k N2 + 16N3)
(2 +N)(2 + k +N)2
,
c+292 =
3(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42k N2 + 16N3)
(2 +N)(2 + k +N)2
,
c+293 = −(−k +N)(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
3(2 +N)(2 + k +N)3
,
c+294 = −(−k +N)(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
3(2 +N)(2 + k +N)3
,
124
c+295 = −2(−k +N)(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
3(2 +N)(2 + k +N)3
,
c+296 =
2(−k +N)(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42k N2 + 16N3)
3(2 +N)(2 + k +N)3
,
c+297 = −6(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c+298 =
2(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c+299 = − 1
3(2 +N)(2 + k +N)5
2(194k + 296k2 + 161k3 + 30k4 + 94N + 410kN + 327k2N
+ 81k3N + 158N2 + 285kN2 + 91k2N2 + 91N3 + 69kN3 + 17N4),
c+300 =
2(1 +N)(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)6
,
c+301 = −6(1 +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c+302 =
2(360 + 414k + 43k2 − 30k3 + 774N + 716kN + 93k2N + 537N2 + 292kN2 + 113N3)
3(2 +N)(2 + k +N)4
,
c+303 =
4(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c+304 =
4(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c+305 = −4(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c+306 =
1
3(2 +N)(2 + k +N)5
4(324 + 563k + 317k2 + 58k3 + 715N + 984kN + 401k2N
+ 44k3N + 589N2 + 571kN2 + 126k2N2 + 212N3 + 108kN3 + 28N4),
c+307 = −2(1 + k)(k −N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)6
,
c+308 = −6(1 + k)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c+309 =
4(1 + k)(k −N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)6
,
c+310 = −4(1 + k)(9 + 5k + 4N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)6
,
c+311 = −4(9 + 5k + 4N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c+312 =
1
3(2 +N)(2 + k +N)5
4(36− 111k − 156k2 − 44k3 + 93N − 224kN − 245k2N
− 46k3N + 110N2 − 117kN2 − 83k2N2 + 64N3 − 10kN3 + 13N4),
125
c+313 = −4(1 +N)(−k +N)(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
3(2 +N)(2 + k +N)6
,
c+314 =
1
3(2 +N)(2 + k +N)5
4(36− 83k − 82k2 − 16k3 + 65N − 238kN − 186k2N
− 32k3N + 50N2 − 167kN2 − 72k2N2 + 27N3 − 28kN3 + 6N4),
c+315 = −4(1 +N)(9 + 4k + 5N)(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
3(2 +N)(2 + k +N)6
,
c+316 =
2(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c+317 = −4(9 + 4k + 5N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c+318 = − 1
3(2 +N)(2 + k +N)5
2(288 + 606k + 538k2 + 213k3 + 30k4 + 690N + 1020kN
+ 566k2N + 107k3N + 602N2 + 571kN2 + 150k2N2 + 234N3 + 111kN3 + 34N4),
c+319 = −4(1 +N)(−k +N)(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
3(2 +N)(2 + k +N)6
,
c+320 = −4(1 +N)(3 + 2k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)6
,
c+321 =
1
3(2 +N)(2 + k +N)5
2(576 + 824k + 270k2 − 61k3 − 30k4 + 1768N + 2702kN
+ 1240k2N + 161k3N + 1924N2 + 2291kN2 + 628k2N2 + 850N3 + 551kN3 + 130N4),
c+322 =
1
3(2 +N)(2 + k +N)5
16(18− k − 17k2 − 6k3 + 64N + 90kN + 52k2N + 12k3N
+ 80N2 + 105kN2 + 35k2N2 + 38N3 + 28k N3 + 6N4),
c+323 =
1
3(2 +N)(2 + k +N)4
8(48 + 121k + 80k2 + 16k3 + 137N + 281kN + 143k2N
+ 20k3N + 152N2 + 213kN2 + 58k2N2 + 72N3 + 51kN3 + 12N4),
c+324 = −2(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c+325 = −2(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c+326 =
6(32 + 55k + 18k2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)4
,
c+327 = −4(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c+328 = −4(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c+329 =
4(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
126
c+330 = − 1
3(2 +N)(2 + k +N)5
4(36 + 111k + 78k2 + 16k3 + 159N + 316kN + 154k2N
+ 20k3N + 200N2 + 255kN2 + 64k2N2 + 97N3 + 62kN3 + 16N4),
c+331 =
4(9 + 4k + 5N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c+332 =
2(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c+333 =
4(9 + 5k + 4N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c+334 = − 1
3(2 +N)(2 + k +N)4
2(288 + 238k − 82k2 − 125k3 − 30k4 + 482N + 222kN
− 135k2N − 69k3N + 292N2 + 41kN2 − 45k2N2 + 75N3 − 7kN3 + 7N4),
c+335 = −4(48 + 173k + 135k
2 + 30k3 + 91N + 200kN + 77k2N + 49N2 + 53kN2 + 8N3)
3(2 +N)(2 + k +N)4
,
c+336 =
2(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c+337 = −6(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c+338 = −4(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c+339 = −4(9 + 5k + 4N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c+340 = −4(48 + 157k + 114k
2 + 24k3 + 107N + 202kN + 70k2N + 68N2 + 61kN2 + 13N3)
3(2 +N)(2 + k +N)4
,
c+341 = −2(−k +N)(16 + 21k + 6k
2 + 19N + 13k N + 5N2)
3(2 +N)(2 + k +N)4
,
c+342 =
2(16 + 47k + 18k2 + 25N + 31k N + 7N2)
(2 +N)(2 + k +N)3
,
c+343 =
2(−k +N)(20 + 28k + 8k2 + 54N + 55kN + 10k2N + 41N2 + 23kN2 + 9N3)
3(2 +N)(2 + k +N)5
,
c+344 = −4(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c+345 =
4(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c+346 = − 1
3(2 +N)(2 + k +N)4
2(276 + 194k − 102k2 − 60k3 + 496N + 335kN − 16k2N
+ 319N2 + 149kN2 + 65N3),
c+347 = −8(48 + 64k + 33k
2 + 6k3 + 56N + 46k N + 13k2N + 17N2 + 4kN2 +N3)
3(2 +N)(2 + k +N)4
,
127
c+348 = − 1
3(2 +N)(2 + k +N)5
4(180 + 150k − 111k2 − 131k3 − 30k4 + 480N + 453kN
+ 16k2N − 45k3N + 468N2 + 373kN2 + 49k2N2 + 192N3 + 88kN3 + 28N4),
c+349 = −4(−k +N)(16 + 21k + 6k
2 + 19N + 13k N + 5N2)
3(2 +N)(2 + k +N)4
,
c+350 = −2(−k +N)(20 + 2k − 17k
2 − 6k3 + 48N + 21kN − 5k2N + 36N2 + 13kN2 + 8N3)
3(2 +N)(2 + k +N)5
,
c+351 =
2(84 + 236k + 75k2 − 6k3 + 262N + 449kN + 95k2N + 220N2 + 191kN2 + 50N3)
3(2 +N)(2 + k +N)4
,
c+352 = −8(48 + 32k − 9k
2 − 6k3 + 88N + 50kN − k2N + 55N2 + 20kN2 + 11N3)
3(2 +N)(2 + k +N)4
,
c+353 =
1
3(2 +N)(2 + k +N)5
4(180 + 364k + 216k2 + 40k3 + 554N + 867kN + 374k2N
+ 44k3N + 591N2 + 638kN2 + 146k2N2 + 262N3 + 147kN3 + 41N4),
c+354 = − 1
3(2 +N)(2 + k +N)5
4(182k + 295k2 + 163k3 + 30k4 + 106N + 398kN + 334k2N
+ 85k3N + 171N2 + 273kN2 + 93k2N2 + 94N3 + 63kN3 + 17N4),
c+355 = −4(9 + 4k + 5N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c+356 = − 1
3(2 +N)(2 + k +N)5
4(246k + 359k2 + 179k3 + 30k4 + 42N + 430kN + 382k2N
+ 93k3N + 75N2 + 257kN2 + 101k2N2 + 46N3 + 55kN3 + 9N4),
c+357 = − 1
3(2 +N)(2 + k +N)3
2(360 + 340k + 15k2 − 30k3 + 668N + 472kN + 25k2N
+ 395N2 + 166kN2 + 73N3),
c+358 =
8(9 + 5k + 4N)(18 + 21k + 6k2 + 22N + 13kN + 6N2)
3(2 +N)(2 + k +N)4
,
c+359 =
(−k +N)(20 + 21k + 6k2 + 25N + 13kN + 7N2)
3(2 +N)(2 + k +N)4
,
c+360 = −2(96 + 52k − 39k
2 − 18k3 + 188N + 108kN − 9k2N + 123N2 + 50kN2 + 25N3)
3(2 +N)(2 + k +N)4
,
c+361 = −8(−k +N)(16 + 21k + 6k
2 + 19N + 13k N + 5N2)
3(2 +N)(2 + k +N)4
,
c+362 =
8(96 + 203k + 126k2 + 24k3 + 181N + 247kN + 76k2N + 107N2 + 72kN2 + 20N3)
3(2 +N)(2 + k +N)4
,
c+363 = − 1
3(2 +N)(2 + k +N)5
2(456 + 1094k + 966k2 + 383k3 + 58k4 + 1054N + 2138kN
+ 1505k2N + 445k3N + 44k4N + 1024N2 + 1641kN2 + 805k2N2 + 130k3N2 + 527N3
+ 589kN3 + 146k2N3 + 143N4 + 84k N4 + 16N5),
128
c+364 = −4(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c+365 = −2(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c+366 = − 1
3(2 +N)(2 + k +N)5
4(324 + 849k + 797k2 + 309k3 + 42k4 + 717N + 1416kN
+ 911k2N + 181k3N + 541N2 + 724kN2 + 246k2N2 + 162N3 + 109kN3 + 16N4),
c+367 = −4(1 +N)(−k +N)(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
3(2 +N)(2 + k +N)6
,
c+368 =
4(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c+369 = −2(1 +N)(−k +N)(4 + 7k + 2k
2 + 19N + 21kN + 4k2N + 17N2 + 10kN2 + 4N3)
3(2 +N)(2 + k +N)6
,
c+370 =
4(1 + k)(k −N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)6
,
c+371 = −4(1 + k)(k −N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)6
,
c+372 =
1
3(2 +N)(2 + k +N)5
2(−324− 727k − 520k2 − 116k3 − 551N − 1068kN − 604k2N
− 88k3N − 302N2 − 479kN2 − 168k2N2 − 43N3 − 54kN3 + 4N4),
c+373 =
1
3(2 +N)(2 + k +N)6
2(−k +N)(160 + 376k + 325k2 + 125k3 + 18k4 + 376N
+ 640kN + 356k2N + 67k3N + 331N2 + 365kN2 + 97k2N2 + 130N3 + 71kN3 + 19N4),
c+374 =
4(1 +N)(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)6
,
c+375 = − 1
3(2 +N)(2 + k +N)5
2(288 + 212k − 53k2 + k3 + 18k4 + 796N + 460kN
− 194k2N − 61k3N + 889N2 + 457kN2 − 63k2N2 + 456N3 + 167k N3 + 83N4),
c+376 = − 1
3(2 +N)(2 + k +N)6
4(−k +N)(148 + 223k + 106k2 + 16k3 + 439N + 592kN
+ 246k2N + 32k3N + 464N2 + 463kN2 + 108k2N2 + 205N3 + 110kN3 + 32N4),
c+377 =
2(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c+378 = − 1
3(2 +N)(2 + k +N)6
4(936 + 2702k + 3099k2 + 1778k3 + 514k4 + 60k5
+ 2374N + 5530kN + 4808k2N + 1854k3N + 270k4N + 2315N2 + 4086kN2
+ 2405k2N2 + 468k3N2 + 1064N3 + 1268kN3 + 384k2N3 + 223N4 + 134kN4 + 16N5),
c+379 =
1
3(2 +N)(2 + k +N)4
2(96− 120k − 255k2 − 82k3 + 180N − 452kN − 559k2N
129
− 116k3N + 161N2 − 330kN2 − 226k2N2 + 83N3 − 52k N3 + 16N4),
c+380 =
1
3(2 +N)(2 + k +N)4
4(456 + 1104k + 945k2 + 337k3 + 42k4 + 972N + 1836kN
+ 1089k2N + 201k3N + 759N2 + 993kN2 + 308k2N2 + 257N3 + 173kN3 + 32N4),
c+381 =
2(−96− 132k − 79k2 − 18k3 − 108N − 88kN − 29k2N − 25N2 − 2kN2 +N3)
3(2 +N)(2 + k +N)4
,
c+382 = −4(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c+383 =
4(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c+384 = − 1
3(2 +N)(2 + k +N)4
2(648 + 1064k + 573k2 + 102k3 + 1132N + 1244kN
+ 335k2N + 631N2 + 350kN2 + 113N3),
c+385 =
1
3(2 +N)(2 + k +N)5
4(−96− 244k − 238k2 − 107k3 − 18k4 − 92N − 198kN
− 142k2N − 37k3N + 4N2 − 11kN2 − 6k2N2 + 20N3 + 9k N3 + 4N4),
c+386 = − 1
3(2 +N)(2 + k +N)5
4(96 + 116k + 26k2 − 17k3 − 6k4 + 220N + 238kN + 74k2N
+ k3N + 168N2 + 135kN2 + 30k2N2 + 48N3 + 19k N3 + 4N4),
c+387 =
8(−k +N)(16 + 21k + 6k2 + 19N + 13kN + 5N2)
3(2 +N)(2 + k +N)4
,
c+388 = − 1
3(2 +N)(2 + k +N)5
4(360 + 940k + 844k2 + 315k3 + 42k4 + 896N + 1728kN
+ 1034k2N + 193k3N + 776N2 + 999kN2 + 304k2N2 + 280N3 + 181kN3 + 36N4),
c+389 =
2(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c+390 = − 1
3(2 +N)(2 + k +N)5
4(264 + 280k + 59k2 − 6k3 + 644N + 566kN + 118k2N
+ 6k3N + 563N2 + 342kN2 + 39k2N2 + 206N3 + 60kN3 + 27N4),
c+391 =
1
3(2 +N)(2 + k +N)5
4(192 + 704k + 781k2 + 360k3 + 60k4 + 544N + 1312kN
+ 922k2N + 208k3N + 499N2 + 744kN2 + 253k2N2 + 182N3 + 128kN3 + 23N4),
c+392 = − 1
3(2 +N)(2 + k +N)5
4(36 + 55k + 6k2 − 14k3 − 4k4 + 251N + 427kN + 244k2N
+ 69k3N + 10k4N + 431N2 + 579kN2 + 242k2N2 + 37k3N2 + 307N3 + 278kN3
+ 58k2N3 + 99N4 + 45kN4 + 12N5),
c+393 =
4(9 + 5k + 4N)(4 + 7k + 2k2 + 19N + 21kN + 4k2N + 17N2 + 10kN2 + 4N3)
3(2 +N)(2 + k +N)5
,
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c+394 = −4(1 + k)(9 + 5k + 4N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)6
,
c+395 = − 1
3(2 +N)(2 + k +N)5
4(324 + 917k + 949k2 + 404k3 + 60k4 + 649N + 1378kN
+ 963k2N + 206k3N + 427N2 + 631kN2 + 232k2N2 + 108N3 + 88kN3 + 8N4),
c+396 = − 1
3(2 +N)(2 + k +N)6
8(1 + k)(180 + 323k + 185k2 + 34k3 + 451N + 648kN
+ 275k2N + 32k3N + 409N2 + 415kN2 + 96k2N2 + 158N3 + 84kN3 + 22N4),
c+397 = − 1
3(2 +N)(2 + k +N)6
4(−k +N)(372 + 683k + 397k2 + 74k3 + 891N + 1252kN
+ 505k2N + 52k3N + 777N2 + 747kN2 + 158k2N2 + 292N3 + 144kN3 + 40N4),
c+398 =
1
3(2 +N)(2 + k +N)5
4(756 + 1261k + 658k2 + 92k3 − 8k4 + 1745N + 1807kN
+ 46k2N − 375k3N − 82k4N + 1549N2 + 757kN2 − 492k2N2 − 225k3N2 + 671N3
+ 66kN3 − 162k2N3 + 143N4 − 11kN4 + 12N5),
c+399 =
1
3(2 +N)(2 + k +N)4
8(276 + 674k + 590k2 + 221k3 + 30k4 + 580N + 1078kN
+ 642k2N + 123k3N + 438N2 + 551kN2 + 168k2N2 + 140N3 + 89kN3 + 16N4),
c+400 = − 1
3(2 +N)(2 + k +N)4
8(138 + 251k + 151k2 + 30k3 + 238N + 285kN + 85k2N
+ 128N2 + 76k N2 + 22N3),
c+401 = − 1
3(2 +N)(2 + k +N)5
4(−324− 673k − 502k2 − 159k3 − 18k4 − 713N − 927kN
− 225k2N + 103k3N + 36k4N − 551N2 − 298kN2 + 189k2N2 + 98k3N2 − 182N3
+ 36kN3 + 80k2N3 − 22N4 + 20kN4),
c+402 = −2(−96− 180k − 129k
2 − 30k3 − 60N − 92k N − 47k2N + 29N2 + 14kN2 + 15N3)
3(2 +N)(2 + k +N)4
,
c+403 = −(−k +N)(16 + 21k + 6k
2 + 19N + 13k N + 5N2)
(2 +N)(2 + k +N)3
,
c+404 =
2(−96− 132k − 79k2 − 18k3 − 108N − 88kN − 29k2N − 25N2 − 2kN2 +N3)
3(2 +N)(2 + k +N)4
,
c+405 =
2(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c+406 =
2(96 + 100k + 11k2 − 6k3 + 140N + 112kN + 9k2N + 69N2 + 34k N2 + 11N3)
3(2 +N)(2 + k +N)4
,
c+407 = − 1
3(2 +N)(2 + k +N)5
2(−k +N)(52 + 118k + 83k2 + 18k3 + 76N + 117kN
+ 43k2N + 32N2 + 25kN2 + 4N3),
131
c+408 = −2(−k +N)(12 + 24k + 8k
2 + 38N + 49k N + 10k2N + 31N2 + 21kN2 + 7N3)
3(2 +N)(2 + k +N)5
,
c+409 =
1
3(2 +N)(2 + k +N)4
(384 + 768k + 516k2 + 151k3 + 18k4 + 960N + 1312kN
+ 507k2N + 59k3N + 860N2 + 737kN2 + 119k2N2 + 333N3 + 141kN3 + 47N4),
c+410 =
1
3(2 +N)(2 + k +N)4
(360 + 590k + 339k2 + 66k3 + 598N + 644kN + 185k2N
+ 313N2 + 164kN2 + 53N3),
c+411 = − 1
3(2 +N)(2 + k +N)5
2(360 + 674k + 502k2 + 189k3 + 30k4 + 874N + 1230kN
+ 607k2N + 113k3N + 752N2 + 697kN2 + 169k2N2 + 271N3 + 121kN3 + 35N4),
c+412 =
4(24 + 39k + 17k2 + 2k3 + 57N + 64kN + 15k2N + 39N2 + 23kN2 + 8N3)
3(2 + k +N)4
,
c+413 =
1
3(2 +N)(2 + k +N)5
2(264 + 902k + 970k2 + 433k3 + 70k4 + 766N + 2074kN
+ 1715k2N + 553k3N + 56k4N + 892N2 + 1779kN2 + 987k2N2 + 168k3N2 + 513N3
+ 669kN3 + 182k2N3 + 145N4 + 94k N4 + 16N5),
c+414 =
2(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c+415 = −4(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c+416 =
4(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c+417 =
1
3(2 +N)(2 + k +N)6
2(1 + k)(−k +N)(36 + 39k + 10k2 + 67N + 53k N + 8k2N
+ 41N2 + 18kN2 + 8N3),
c+418 =
1
3(2 +N)(2 + k +N)5
2(36 + 75k + 3k2 − 10k3 + 195N + 296kN + 47k2N − 8k3N
+ 295N2 + 315kN2 + 38k2N2 + 170N3 + 100kN3 + 32N4),
c+419 =
2(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c+420 = − 1
3(2 +N)(2 + k +N)4
2(96− 68k − 205k2 − 70k3 + 488N + 168kN − 207k2N
− 56k3N + 679N2 + 324kN2 − 40k2N2 + 361N3 + 122kN3 + 64N4),
c+421 =
1
3(2 +N)(2 + k +N)4
4(264 + 404k + 187k2 + 26k3 + 616N + 704kN + 204k2N
+ 10k3N + 537N2 + 416kN2 + 57k2N2 + 206N3 + 84kN3 + 29N4),
c+422 =
4(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
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c+423 =
2(96 + 100k + 11k2 − 6k3 + 140N + 112kN + 9k2N + 69N2 + 34k N2 + 11N3)
3(2 +N)(2 + k +N)4
,
c+424 =
2(72 + 20k − 21k2 − 6k3 + 160N + 56kN − 7k2N + 109N2 + 26kN2 + 23N3)
3(2 +N)(2 + k +N)4
,
c+425 =
1
3(2 +N)(2 + k +N)5
4(−96− 212k − 148k2 − 32k3 − 124N − 266kN − 155k2N
− 22k3N − 18N2 − 82k N2 − 37k2N2 + 29N3 + 2k N3 + 9N4),
c+426 =
4(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c+427 = − 1
3(2 +N)(2 + k +N)5
4(96 + 84k − 8k3 + 252N + 178kN − 5k2N − 10k3N
+ 254N2 + 138kN2 + k2N2 + 115N3 + 38k N3 + 19N4),
c+428 =
1
3(2 +N)(2 + k +N)5
4(360 + 472k + 192k2 + 24k3 + 788N + 764kN + 187k2N
+ 6k3N + 664N2 + 434kN2 + 49k2N2 + 255N3 + 88kN3 + 37N4),
c+429 =
1
3(2 +N)(2 + k +N)4
8(−48− 23k + 13k2 + 6k3 − 55N + 65kN + 83k2N + 18k3N
+ 3N2 + 98kN2 + 43k2N2 + 17N3 + 28kN3 + 4N4),
c+430 =
1
3(2 +N)(2 + k +N)5
4(456 + 1036k + 887k2 + 351k3 + 54k4 + 1136N + 1898kN
+ 1063k2N + 207k3N + 995N2 + 1089kN2 + 300k2N2 + 365N3 + 195kN3 + 48N4),
c+431 =
1
3(2 +N)(2 + k +N)5
4(192 + 768k + 813k2 + 321k3 + 42k4 + 480N + 1344kN
+ 929k2N + 181k3N + 435N2 + 783kN2 + 268k2N2 + 175N3 + 155kN3 + 26N4),
c+432 =
1
3(2 +N)(2 + k +N)5
4(324 + 671k + 492k2 + 155k3 + 18k4 + 931N + 1603kN
+ 935k2N + 222k3N + 18k4N + 1073N2 + 1426kN2 + 575k2N2 + 73k3N2 + 616N3
+ 557kN3 + 114k2N3 + 176N4 + 81k N4 + 20N5),
c+433 = − 1
3(2 +N)(2 + k +N)5
4(9 + 4k + 5N)(36 + 39k + 10k2 + 67N + 53kN + 8k2N
+ 41N2 + 18kN2 + 8N3),
c+434 =
1
3(2 +N)(2 + k +N)6
8(1 +N)(180 + 303k + 162k2 + 28k3 + 471N + 628kN
+ 244k2N + 26k3N + 452N2 + 423kN2 + 88k2N2 + 187N3 + 92kN3 + 28N4),
c+435 = − 1
3(2 +N)(2 + k +N)5
4(396 + 643k + 256k2 − 19k3 − 18k4 + 1535N + 2113kN
+ 729k2N − 2k3N − 18k4N + 2257N2 + 2478kN2 + 649k2N2 + 15k3N2 + 1582N3
+ 1235kN3 + 182k2N3 + 530N4 + 221kN4 + 68N5),
133
c+436 =
8(42 + 56k + 21k2 + 2k3 + 70N + 66kN + 13k2N + 39N2 + 20kN2 + 7N3)
3(2 + k +N)4
,
c+437 =
8(21 + 14k + 2k2 + 28N + 10kN + 9N2)
3(2 + k +N)4
,
c+438 = − 1
3(2 +N)(2 + k +N)5
4(−36 + 67k + 82k2 + 20k3 + 131N + 525kN + 330k2N
+ 54k3N + 437N2 + 815kN2 + 322k2N2 + 28k3N2 + 419N3 + 465kN3 + 92k2N3
+ 167N4 + 90k N4 + 24N5),
c+439 = − 1
3(2 +N)(2 + k +N)5
(−k +N)(192 + 264k + 93k2 + 6k3 + 280N + 232kN
+ 31k2N + 123N2 + 42kN2 + 17N3),
c+440 = − 1
3(2 +N)(2 + k +N)4
(768 + 908k + 105k2 − 66k3 + 1012N + 508kN − 125k2N
+ 347N2 − 30kN2 + 29N3),
c+441 = − 1
3(2 +N)(2 + k +N)5
2(−48− 88k − 80k2 − 63k3 − 18k4 − 80N − 124kN − 89k2N
− 39k3N − 12N2 − k N2 − 5k2N2 + 33N3 + 27kN3 + 11N4),
c+442 = − 1
3(2 +N)(2 + k +N)5
4(180 + 369k + 267k2 + 75k3 + 6k4 + 405N + 631kN
+ 307k2N + 43k3N + 344N2 + 368kN2 + 92k2N2 + 132N3 + 74kN3 + 19N4),
c+443 =
1
3(2 +N)(2 + k +N)5
2(1488 + 3232k + 2564k2 + 861k3 + 102k4 + 3128N + 5148kN
+ 2743k2N + 461k3N + 2440N2 + 2723kN2 + 735k2N2 + 849N3 + 487kN3 + 111N4),
c+444 =
1
3(2 +N)(2 + k +N)5
4(744 + 1796k + 1559k2 + 592k3 + 84k4 + 2392N + 4626kN
+ 3078k2N + 832k3N + 72k4N + 2995N2 + 4352kN2 + 1955k2N2 + 276k3N2
+ 1830N3 + 1778kN3 + 400k2N3 + 547N4 + 268kN4 + 64N5),
c+445 = −4(9 + 4k + 5N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c+446 =
4(1 + k)(k −N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)6
,
c+447 = − 1
3(2 +N)(2 + k +N)5
2(288 + 606k + 408k2 + 114k3 + 12k4 + 690N + 1120kN
+ 527k2N + 80k3N + 632N2 + 690kN2 + 165k2N2 + 253N3 + 138kN3 + 37N4),
c+448 = −4(1 +N)(9 + 4k + 5N)(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
3(2 +N)(2 + k +N)6
,
c+449 =
1
3(2 +N)(2 + k +N)5
2(2304 + 4312k + 2452k2 + 414k3 − 12k4 + 5480N + 7710kN
+ 2945k2N + 256k3N + 4814N2 + 4584kN2 + 895k2N2 + 1849N3 + 904kN3 + 261N4),
134
c+450 =
1
3(2 +N)(2 + k +N)6
4(360 + 962k + 919k2 + 381k3 + 58k4 + 946N + 2062kN
+ 1535k2N + 463k3N + 44k4N + 1051N2 + 1715kN2 + 862k2N2 + 138k3N2 + 617N3
+ 659kN3 + 162k2N3 + 190N4 + 100kN4 + 24N5),
c+451 = −4(1 + k)(3 + k + 2N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)6
,
c+452 = − 1
3(2 +N)(2 + k +N)6
4(216 + 738k + 875k2 + 429k3 + 74k4 + 522N + 1494kN
+ 1409k2N + 503k3N + 52k4N + 511N2 + 1135kN2 + 750k2N2 + 146k3N2 + 267N3
+ 395kN3 + 132k2N3 + 78N4 + 56kN4 + 10N5),
c+453 =
1
3(2 +N)(2 + k +N)6
4(1440 + 3128k + 2568k2 + 943k3 + 130k4 + 4504N + 8072kN
+ 5193k2N + 1377k3N + 116k4N + 5488N2 + 7577kN2 + 3365k2N2 + 474k3N2
+ 3279N3 + 3091kN3 + 704k2N3 + 965N4 + 466kN4 + 112N5),
c+454 =
1
3(2 +N)(2 + k +N)5
4(−24− 112k − 117k2 − 37k3 − 2k4 + 460N + 958kN
+ 829k2N + 351k3N + 56k4N + 1139N2 + 1845kN2 + 1030k2N2 + 204k3N2 + 975N3
+ 1059kN3 + 288k2N3 + 358N4 + 196kN4 + 48N5),
c+455 =
4(9 + 5k + 4N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c+456 = − 1
3(2 +N)(2 + k +N)6
4(360 + 1002k + 969k2 + 400k3 + 60k4 + 906N + 2134kN
+ 1648k2N + 504k3N + 48k4N + 929N2 + 1708kN2 + 917k2N2 + 152k3N2 + 492N3
+ 614kN3 + 166k2N3 + 137N4 + 86k N4 + 16N5),
c+457 =
1
3(2 +N)(2 + k +N)4
(576 + 1212k + 930k2 + 319k3 + 42k4 + 1380N + 2172kN
+ 1093k2N + 183k3N + 1218N2 + 1285kN2 + 319k2N2 + 471N3 + 253kN3 + 67N4),
c+458 = − 1
3(2 +N)(2 + k +N)4
2(192 + 406k + 239k2 + 42k3 + 362N + 504kN + 149k2N
+ 217N2 + 152kN2 + 41N3),
c+459 = −6(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c+460 = − 1
3(2 +N)(2 + k +N)4
2(192 + 406k + 265k2 + 54k3 + 362N + 484kN + 155k2N
+ 211N2 + 136kN2 + 39N3),
c+461 =
4(32 + 55k + 18k2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)3
,
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c+462 = −2(−12− 106k − 143k
2 − 42k3 + 76N + 15kN − 47k2N + 104N2 + 55kN2 + 28N3)
3(2 +N)(2 + k +N)4
,
c+463 =
2(372 + 472k + 136k2 + 746N + 697kN + 122k2N + 487N2 + 253kN2 + 99N3)
3(2 +N)(2 + k +N)4
,
c+464 = − 1
3(2 +N)(2 + k +N)3
(1080 + 1190k + 225k2 − 42k3 + 2014N + 1628kN + 191k2N
+ 1207N2 + 560kN2 + 227N3),
c+465 = −8(1 +N)(9 + 4k + 5N)
3(2 + k +N)4
,
c+466 = −2(−192− 272k − 15k
2 + 30k3 − 208N − 64k N + 83k2N − 17N2 + 66k N2 + 13N3)
3(2 +N)(2 + k +N)4
,
c+467 =
1
3(2 +N)(2 + k +N)5
4(504 + 1288k + 1115k2 + 407k3 + 54k4 + 1700N + 3310kN
+ 2095k2N + 509k3N + 36k4N + 2127N2 + 3005kN2 + 1232k2N2 + 146k3N2 + 1261N3
+ 1157kN3 + 228k2N3 + 360N4 + 162kN4 + 40N5),
c+468 =
1
3(2 + k +N)5
16(81 + 161k + 96k2 + 18k3 + 154N + 198kN + 58k2N + 93N2
+ 59kN2 + 18N3),
c+469 =
1
3(2 +N)(2 + k +N)5
4(216 + 180k − 77k2 − 96k3 − 20k4 + 648N + 738kN
+ 284k2N + 84k3N + 20k4N + 851N2 + 972kN2 + 399k2N2 + 74k3N2 + 568N3
+ 502kN3 + 116k2N3 + 187N4 + 90k N4 + 24N5),
c+470 = − 1
3(2 +N)(2 + k +N)4
4(180 + 329k + 192k2 + 36k3 + 445N + 641kN + 269k2N
+ 30k3N + 409N2 + 413kN2 + 93k2N2 + 164N3 + 87kN3 + 24N4),
c+471 = − 1
3(2 +N)(2 + k +N)4
2(−12k + 15k2 + 36k3 + 12k4 + 372N + 778kN
+ 671k2N + 268k3N + 36k4N + 755N2 + 1210kN2 + 678k2N2 + 130k3N2 + 567N3
+ 616kN3 + 172k2N3 + 190N4 + 106kN4 + 24N5),
c+472 =
1
3(2 +N)(2 + k +N)3
2(352 + 517k + 132k2 − 12k3 + 603N + 425kN − 88k2N
− 36k3N + 387N2 + 110kN2 − 46k2N2 + 142N3 + 34k N3 + 24N4),
c−1 = − 48k N)
(2 + k +N)2
, c−2 = − 32k(k −N)N
3(2 + k +N)3
,
c−3 =
64N(2 + 2k +N)(3 + k + 2N)
3(2 + k +N)3
, c−4 =
64N(3 + k + 2N)
3(2 + k +N)3
,
c−5 = −64k(3 + 2k +N)(2 + k + 2N)
3(2 + k +N)3
, c−6 =
64k(3 + 2k +N)
3(2 + k +N)3
,
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c−7 =
16(k −N)(2 + 2k +N)(2 + k + 2N)
3(2 + k +N)3
, c−8 =
32(k −N)(2 + k + 2N)
3(2 + k +N)3
,
c−9 = − 16(k −N)
3(2 + k +N)3
, c−10 =
32(k −N)(2 + 2k +N)
3(2 + k +N)3
,
c−11 = − 16(k −N)
3(2 + k +N)2
, c−12 =
16(k + 5N + 2kN + 4N2)
3(2 + k +N)3
,
c−13 = −16(5k + 4k
2 +N + 2kN)
3(2 + k +N)3
, c−14 = −16(3k + 2k
2 + 3N + 5k N + 2N2)
3(2 + k +N)2
,
c−15 =
16(3 + 6k + 2k2 + 6N + 5k N + 2N2)
3(2 + k +N)2
, c−16 = −32(−3 + k
2 − 6N − 2k N − 2N2)
3(2 + k +N)3
,
c−17 = − 16
(2 + k +N)2
, c−18 =
32(3 + 6k + 2k2 + 2kN −N2)
3(2 + k +N)3
,
c−19 =
16(6 + 12k + 5k2 + 12N + 8kN + 5N2)
3(2 + k +N)3
,
c−20 = −16(6 + 12k + 5k
2 + 18N + 22kN + 6k2N + 15N2 + 8kN2 + 4N3)
3(2 + k +N)4
,
c−21 = −16(6 + 18k + 15k
2 + 4k3 + 12N + 22k N + 8k2N + 5N2 + 6k N2)
3(2 + k +N)4
,
c−22 = −16(k −N)(3 + 5k + 2k
2 + 5N + 5kN + 2N2)
3(2 + k +N)3
,
c−23 =
16(3k + 2k2 + 3N + 13kN + 4k2N + 9N2 + 10kN2 + 4N3)
3(2 + k +N)3
,
c−24 =
16(3 + 2k +N)
3(2 + k +N)3
, c−25 =
8(k −N)(3 + 2k +N)
3(2 + k +N)3
,
c−26 = −16(3 + 2k +N)
3(2 + k +N)3
, c−27 = −16(1 +N)(3 + 2k +N)
3(2 + k +N)4
,
c−28 =
16(1 +N)(3 + 2k +N)
3(2 + k +N)4
, c−29 = −8(3k + 2k
2 − 9N − k N − 7N2)
3(2 + k +N)3
,
c−30 =
32(3 + 5k + 2k2 + 7N + 4k N + 3N2)
3(2 + k +N)3
, c−31 =
16(3 + 2k +N)
3(2 + k +N)3
,
c−32 = −32(3 + 5k + 2k
2 + 4N + 4kN + k2N + 3N2 + kN2 +N3)
3(2 + k +N)4
,
c−33 =
32(3 + 5k + 2k2 + 4N + 4k N + k2N + 3N2 + k N2 +N3)
3(2 + k +N)4
,
c−34 =
16(k −N)(3 + 2k +N)
3(2 + k +N)3
,
c−35 =
16(3k + 2k2 + 15N + 19kN + 6k2N + 15N2 + 8kN2 + 4N3)
3(2 + k +N)4
,
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c−36 = −16(3k + 9k
2 + 4k3 + 3N + 13kN + 10k2N + 2N2 + 4kN2)
3(2 + k +N)3
,
c−37 = −16(3 + k + 2N)
3(2 + k +N)3
, c−38 = −16(3 + k + 2N)
3(2 + k +N)3
,
c−39 =
8(k −N)(3 + k + 2N)
3(2 + k +N)3
, c−40 =
16(1 + k)(3 + k + 2N)
3(2 + k +N)4
,
c−41 =
8(9k + 7k2 − 3N + k N − 2N2)
3(2 + k +N)3
, c−42 =
32(3 + 7k + 3k2 + 5N + 4kN + 2N2)
3(2 + k +N)3
,
c−43 = −16(3 + k + 2N)
3(2 + k +N)3
,
c−44 =
32(3 + 4k + 3k2 + k3 + 5N + 4kN + k2N + 2N2 + k N2)
3(2 + k +N)4
,
c−45 = −16(1 + k)(3 + k + 2N)
3(2 + k +N)4
, c−46 = −16(k −N)(3 + k + 2N)
3(2 + k +N)3
,
c−47 = −32(3 + 4k + 3k
2 + k3 + 5N + 4k N + k2N + 2N2 + k N2)
3(2 + k +N)4
,
c−48 =
16(15k + 15k2 + 4k3 + 3N + 19kN + 8k2N + 2N2 + 6kN2)
3(2 + k +N)4
, c−49 = −5,
c−50 =
(5(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3))
(2 +N)(2 + k +N)2
,
c−51 =
4(32 + 81k + 30k2 + 47N + 53k N + 13N2)
(2 +N)(2 + k +N)3
,
c−52 = −(300 + 299k + 90k
2 + 391N + 187kN + 113N2)
3(2 +N)(2 + k +N)3
,
c−53 =
4(246 + 299k + 90k2 + 310N + 187kN + 86N2)
3(2 +N)(2 + k +N)3
,
c−54 =
4(24 + 131k + 54k2 + 127N + 282kN + 72k2N + 129N2 + 127kN2 + 32N3)
3(2 +N)(2 + k +N)3
,
c−55 = −10(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c−56 = −(32 + 81k + 30k
2 + 47N + 53kN + 13N2)
(2 +N)(2 + k +N)3
,
c−57 =
10(1 + k)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c−58 = − 1
3(2 +N)(2 + k +N)4
(1200 + 1412k + 181k2 − 90k3 + 2548N + 2386kN
+ 323k2N + 1753N2 + 960kN2 + 367N3),
c−59 = −2(300 + 409k + 126k
2 + 581N + 579kN + 108k2N + 375N2 + 206kN2 + 76N3)
3(2 +N)(2 + k +N)4
,
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c−60 =
10(1 +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c−61 = − 1
3(2 +N)(2 + k +N)4
2(588 + 1183k + 808k2 + 180k3 + 1007N + 1291kN
+ 434k2N + 517N2 + 316kN2 + 84N3),
c−62 = − 1
3(2 +N)(2 + k +N)4
2(648 + 879k + 274k2 + 1461N + 1423kN + 272k2N
+ 1039N2 + 548kN2 + 224N3),
c−63 =
4(−24 + 35k + 26k2 + 7N + 146kN + 58k2N + 53N2 + 83kN2 + 18N3)
3(2 +N)(2 + k +N)3
,
c−64 =
10(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c−65 =
2(300 + 409k + 118k2 + 581N + 595kN + 104k2N + 367N2 + 214kN2 + 72N3)
3(2 +N)(2 + k +N)4
,
c−66 = −(−96− 390k − 343k
2 − 90k3 − 138N − 478kN − 209k2N − 43N2 − 134kN2 +N3)
3(2 +N)(2 + k +N)3
,
c−67 =
2(96 + 235k + 90k2 + 149N + 155kN + 43N2)
3(2 +N)(2 + k +N)3
,
c−68 = −10(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c−69 =
2(96 + 251k + 90k2 + 133N + 163kN + 35N2)
3(2 +N)(2 + k +N)3
,
c−70 =
2(48 + 89k + 30k2 + 63N + 57k N + 17N2)
(2 +N)(2 + k +N)3
,
c−71 = −2(396 + 596k + 184k
2 + 874N + 961kN + 182k2N + 607N2 + 369kN2 + 127N3)
3(2 +N)(2 + k +N)4
,
c−72 =
1
3(2 +N)(2 + k +N)4
2(204 + 14k − 239k2 − 90k3 + 496N + 259kN − 67k2N
+ 388N2 + 171kN2 + 88N3),
c−73 =
5(80 + 72k + 3k2 − 6k3 + 152N + 102kN + 5k2N + 91N2 + 36kN2 + 17N3)
(2 +N)(2 + k +N)3
,
c−74 =
1
3(2 +N)(2 + k +N)3
2(46k + 71k2 + 26k3 + 254N + 518kN + 332k2N + 58k3N
+ 401N2 + 521kN2 + 167k2N2 + 201N3 + 133kN3 + 32N4),
c−75 = −4(27 + 4k + 23N)
3(2 + k +N)3
,
c−76 = − 1
3(2 +N)(2 + k +N)4
(696 + 1390k + 877k2 + 182k3 + 1718N + 2652kN
+ 1157k2N + 136k3N + 1523N2 + 1654kN2 + 378k2N2 + 571N3 + 334kN3 + 76N4),
139
c−77 = −2(−12 + 173k + 78k
2 + 37N + 321kN + 84k2N + 57N2 + 136kN2 + 14N3)
3(2 +N)(2 + k +N)4
,
c−78 =
2(1 +N)(252 + 329k + 94k2 + 541N + 523kN + 92k2N + 367N2 + 198kN2 + 76N3)
3(2 +N)(2 + k +N)5
,
c−79 = − 1
3(2 +N)(2 + k +N)5
2(96− 156k − 305k2 − 94k3 + 492N − 20kN − 393k2N
− 92k3N + 757N2 + 276kN2 − 94k2N2 + 451N3 + 146kN3 + 88N4),
c−80 = − 1
3(2 +N)(2 + k +N)4
(384− 76k − 513k2 − 182k3 + 1828N + 860kN − 441k2N
− 136k3N + 2401N2 + 1192kN2 − 66k2N2 + 1207N3 + 394kN3 + 204N4),
c−81 = −4(3 + 2k +N)(34 + 13k + 21N)
3(2 + k +N)3
, c−82 = −4(39 + 10k + 29N)
3(2 + k +N)3
,
c−83 = − 1
3(2 +N)(2 + k +N)4
4(71k + 26k2 + 79N + 275kN + 80k2N + 194N2 + 315kN2
+ 56k2N2 + 145N3 + 107kN3 + 32N4),
c−84 =
4(24 + 36k + 11k2 + 36N + 26k N + 11N2)
3(2 + k +N)3
,
c−85 =
1
3(2 +N)(2 + k +N)4
(504 + 910k + 557k2 + 118k3 + 1142N + 1708kN + 773k2N
+ 104k3N + 963N2 + 1078kN2 + 266k2N2 + 347N3 + 222kN3 + 44N4),
c−86 = − 1
3(2 +N)(2 + k +N)5
2(1 + k)(348 + 425k + 118k2 + 685N + 619kN + 104k2N
+ 439N2 + 222kN2 + 88N3),
c−87 =
1
3(2 +N)(2 + k +N)4
(384− 164k − 637k2 − 222k3 + 716N − 1164kN − 1593k2N
− 336k3N + 589N2 − 988kN2 − 686k2N2 + 259N3 − 186kN3 + 44N4),
c−88 = − 1
3(2 +N)(2 + k +N)3
4(396 + 796k + 483k2 + 90k3 + 674N + 903kN + 279k2N
+ 366N2 + 245kN2 + 64N3),
c−89 =
4(222 + 287k + 90k2 + 286N + 181kN + 80N2)
3(2 +N)(2 + k +N)3
,
c−90 = − 1
3(2 +N)(2 + k +N)4
4(71k + 93k2 + 26k3 + 79N + 291k N + 260k2N + 58k3N
+ 111N2 + 222kN2 + 103k2N2 + 32N3 + 34kN3),
c−91 =
1
(2 +N)(2 + k +N)4
(−256− 356k − 39k2 + 30k3 − 284N − 116kN + 83k2N
− 37N2 + 66kN2 + 13N3),
c−92 =
1
3(2 +N)(2 + k +N)4
4(840 + 1406k + 773k2 + 142k3 + 1666N + 1944kN + 598k2N
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+ 26k3N + 1153N2 + 815kN2 + 87k2N2 + 329N3 + 101kN3 + 32N4),
c−93 = −2(552 + 693k + 182k
2 + 927N + 893kN + 136k2N + 509N2 + 292kN2 + 88N3)
3(2 +N)(2 + k +N)4
,
c−94 =
1
3(2 +N)(2 + k +N)4
4(360 + 434k + 175k2 + 26k3 + 1054N + 1196kN + 448k2N
+ 58k3N + 1059N2 + 923kN2 + 199k2N2 + 439N3 + 213kN3 + 64N4),
c−95 =
4(47k + 16k2 + 103N + 196kN + 53k2N + 133N2 + 105kN2 + 37N3)
3(2 +N)(2 + k +N)3
,
c−96 =
1
3(2 +N)(2 + k +N)3
2(192 + 237k + 11k2 − 26k3 + 483N + 257kN − 168k2N
− 58k3N + 452N2 + 117kN2 − 83k2N2 + 197N3 + 37k N3 + 32N4),
c−97 = − 2(k −N)
3(2 + k +N)
,
c−98 = −2(−k +N)(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
3(2 +N)(2 + k +N)3
,
c−99 = −8(−k +N)(13k + 6k
2 + 3N + 9kN +N2)
3(2 +N)(2 + k +N)4
,
c−100 =
2(−k +N)(20 + 21k + 6k2 + 25N + 13kN + 7N2)
3(2 +N)(2 + k +N)4
,
c−101 = −8(−48− 74k − 37k
2 − 6k3 − 46N − 53kN − 15k2N − 6N2 − 5k N2 + 2N3)
3(2 +N)(2 + k +N)4
,
c−102 = − 1
3(2 +N)(2 + k +N)4
8(48 + 72k + 35k2 + 6k3 + 48N + 52k N + 12k2N + 9N2
+ 7kN2 − k2N2 −N3 + k N3),
c−103 =
4(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c−104 =
2(−k +N)(13k + 6k2 + 3N + 9k N +N2)
3(2 +N)(2 + k +N)4
,
c−105 =
4(1 + k)(k −N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)6
,
c−106 =
1
3(2 +N)(2 + k +N)5
2(−k +N)(80 + 92k + 11k2 − 6k3 + 172N + 158kN + 21k2N
+ 119N2 + 64k N2 + 25N3),
c−107 =
1
3(2 +N)(2 + k +N)5
4(−96− 212k − 151k2 − 34k3 − 124N − 244kN − 139k2N
− 20k3N − 37N2 − 76k N2 − 30k2N2 + 9N3 − 2k N3 + 4N4),
c−108 = −4(1 +N)(−k +N)(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
3(2 +N)(2 + k +N)6
,
141
c−109 = −4(3 + 2k +N)(32 + 28k + 19k
2 + 6k3 + 52N + 20kN + 6k2N + 25N2 + 4N3)
3(2 +N)(2 + k +N)5
,
c−110 = − 1
3(2 +N)(2 + k +N)5
4(96 + 120k + 65k2 + 14k3 + 216N + 218kN + 99k2N
+ 16k3N + 149N2 + 96kN2 + 28k2N2 + 31N3 + 4k N3),
c−111 = − 1
3(2 +N)(2 + k +N)4
8(48 + 24k − 13k2 − 6k3 + 96N + 28kN − 24k2N − 6k3N
+ 81N2 + 19kN2 − 7k2N2 + 35N3 + 7kN3 + 6N4),
c−112 = −4(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c−113 =
1
3(2 +N)(2 + k +N)5
4(96 + 116k + 55k2 + 10k3 + 220N + 196kN + 67k2N + 8k3N
+ 181N2 + 100kN2 + 18k2N2 + 63N3 + 14kN3 + 8N4),
c−114 = −2(−k +N)(13k + 6k
2 + 3N + 9kN +N2)
3(2 +N)(2 + k +N)3
,
c−115 = −4(96 + 96k + 11k
2 − 6k3 + 144N + 106kN + 9k2N + 75N2 + 32kN2 + 13N3)
3(2 +N)(2 + k +N)4
,
c−116 =
4(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c−117 =
4(96 + 96k + 37k2 + 6k3 + 144N + 86kN + 15k2N + 69N2 + 16kN2 + 11N3)
3(2 +N)(2 + k +N)4
,
c−118 = −4(−k +N)(16 + 21k + 6k
2 + 19N + 13k N + 5N2)
3(2 +N)(2 + k +N)4
,
c−119 =
4(−k +N)(20 + 28k + 8k2 + 54N + 55kN + 10k2N + 41N2 + 23kN2 + 9N3)
3(2 +N)(2 + k +N)5
,
c−120 = −4(−k +N)(20 + 2k − 17k
2 − 6k3 + 48N + 21kN − 5k2N + 36N2 + 13kN2 + 8N3)
3(2 +N)(2 + k +N)5
,
c−121 = − 1
3(2 +N)(2 + k +N)4
2(−192− 368k − 232k2 − 35k3 + 6k4 − 304N − 480kN
− 243k2N − 27k3N − 152N2 − 181kN2 − 63k2N2 − 21N3 − 13kN3 +N4),
c−122 =
1
3(2 +N)(2 + k +N)3
4(−48− 24k + 13k2 + 6k3 − 48N + 20kN + 36k2N + 6k3N
− 9N2 + 29kN2 + 13k2N2 +N3 + 5k N3),
c−123 = −8(24 + 21k + 4k
2 + 27N + 13kN + 7N2)
3(2 + k +N)4
,
c−124 =
2(−k +N)(20 + 31k + 10k2 + 35N + 41kN + 8k2N + 21N2 + 14kN2 + 4N3)
3(2 +N)(2 + k +N)4
,
c−125 =
1
3(2 +N)(2 + k +N)5
4(96 + 180k + 93k2 + 14k3 + 156N + 248kN + 83k2N
142
+ 4k3N + 91N2 + 120kN2 + 20k2N2 + 23N3 + 22k N3 + 2N4),
c−126 = −4(1 +N)(−k +N)(4 + 7k + 2k
2 + 19N + 21kN + 4k2N + 17N2 + 10kN2 + 4N3)
3(2 +N)(2 + k +N)6
,
c−127 =
1
3(2 +N)(2 + k +N)6
4(−k +N)(32 + 28k + k2 − 2k3 + 84N + 52kN − 7k2N
− 4k3N + 91N2 + 44k N2 − 2k2N2 + 45N3 + 14k N3 + 8N4),
c−128 =
1
3(2 +N)(2 + k +N)5
2(192 + 224k + 84k2 + 31k3 + 10k4 + 256N − 179k2N
− 27k3N + 8k4N + 108N2 − 267kN2 − 247k2N2 − 26k3N2 + 31N3 − 137kN3
− 68k2N3 + 17N4 − 14k N4 + 4N5),
c−129 = −8(3 + 2k +N)(8 + 3k + 5N)
3(2 + k +N)3
, c−130 = −8(3 + 2k +N)(8 + 3k + 5N)
3(2 + k +N)4
,
c−131 = − 1
3(2 +N)(2 + k +N)5
8(−48− 32k + 9k2 + 6k3 − 88N − 8kN + 55k2N + 16k3N
− 49N2 + 41kN2 + 53k2N2 + 8k3N2 − 6N3 + 26kN3 + 13k2N3 +N4 + 3kN4),
c−132 =
8(k −N)
3(2 + k +N)2
,
c−133 = −2(−k +N)(20 + 31k + 10k
2 + 35N + 41kN + 8k2N + 21N2 + 14kN2 + 4N3)
3(2 +N)(2 + k +N)4
,
c−134 =
4(1 + k)(−k +N)(36 + 39k + 10k2 + 67N + 53k N + 8k2N + 41N2 + 18kN2 + 8N3)
3(2 +N)(2 + k +N)6
,
c−135 = − 1
3(2 +N)(2 + k +N)5
2(−192− 160k + 92k2 + 131k3 + 34k4 − 320N − 128kN
+ 241k2N + 189k3N + 32k4N − 156N2 + 9kN2 + 117k2N2 + 50k3N2 + 3N3 + 23kN3
+ 4k2N3 + 21N4 + 6kN4 + 4N5),
c−136 = −8(48 + 66k + 33k
2 + 6k3 + 54N + 49k N + 13k2N + 14N2 + 5kN2)
3(2 +N)(2 + k +N)3
,
c−137 =
8(48 + 66k + 33k2 + 6k3 + 54N + 49kN + 13k2N + 14N2 + 5k N2)
3(2 +N)(2 + k +N)4
,
c−138 = − 1
3(2 +N)(2 + k +N)5
8(−48− 64k − 7k2 + 19k3 + 6k4 − 56N − 24kN + 50k2N
+ 38k3N + 6k4N − 17N2 + 28kN2 + 38k2N2 + 11k3N2 −N3 + 14kN3 + 5k2N3 + 2kN4),
c−139 = − 1
3(2 +N)(2 + k +N)5
2(−k +N)(−64− 84k − 11k2 + 6k3 − 76N − 36k N
+ 15k2N − 17N2 + 10kN2 +N3),
c−140 =
1
3(2 +N)(2 + k +N)4
8(96 + 164k + 95k2 + 18k3 + 124N + 170kN + 70k2N
+ 6k3N + 47N2 + 51k N2 + 13k2N2 + 5N3 + 5kN3),
143
c−141 =
1
3(2 +N)(2 + k +N)5
4(−96− 248k − 187k2 − 42k3 − 88N − 262kN − 169k2N
− 24k3N + 17N2 − 64kN2 − 36k2N2 + 35N3 + 4kN3 + 8N4),
c−142 =
1
3(2 +N)(2 + k +N)4
8(96 + 116k + 45k2 + 6k3 + 172N + 166kN + 52k2N + 6k3N
+ 101N2 + 67k N2 + 13k2N2 + 19N3 + 5k N3),
c−143 =
1
3(2 +N)(2 + k +N)4
8(−48− 24k + 17k2 + 8k3 − 48N + 12kN + 36k2N + 7k3N
− 5N2 + 23kN2 + 12k2N2 + 5N3 + 4k N3 +N4),
c−144 =
1
3(2 +N)(2 + k +N)4
4(−k +N)(−32 − 19k + 11k2 + 6k3 − 45N + 9kN + 32k2N
+ 6k3N − 20N2 + 21kN2 + 13k2N2 − 3N3 + 5k N3),
c−145 =
4(3 + k + 2N)
3(2 + k +N)
,
c−146 = − 1
3(2 +N)(2 + k +N)3
4(3 + k + 2N)(60 + 77k + 22k2 + 121N + 115kN + 20k2N
+ 79N2 + 42kN2 + 16N3),
c−147 = − 1
3(2 +N)(2 + k +N)3
4(3 + k + 2N)(60 + 77k + 22k2 + 121N + 115kN + 20k2N
+ 79N2 + 42kN2 + 16N3),
c−148 =
4(23k + 23k2 + 6k3 + 25N + 48kN + 17k2N + 25N2 + 19k N2 + 6N3)
3(2 +N)(2 + k +N)4
,
c−149 = − 1
3(2 +N)(2 + k +N)5
4(312 + 588k + 347k2 + 79k3 + 6k4 + 696N + 906kN
+ 313k2N + 27k3N + 535N2 + 413kN2 + 54k2N2 + 167N3 + 51kN3 + 18N4),
c−150 =
1
3(2 +N)(2 + k +N)4
8(48 + 75k + 37k2 + 6k3 + 99N + 131kN + 51k2N + 6k3N
+ 87N2 + 86kN2 + 19k2N2 + 37N3 + 20kN3 + 6N4),
c−151 =
8(3 + k + 2N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c−152 =
4(3 + k + 2N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c−153 =
1
3(2 +N)(2 + k +N)5
8(72 + 137k + 69k2 + 10k3 + 259N + 383kN + 144k2N
+ 14k3N + 304N2 + 313kN2 + 63k2N2 + 145N3 + 79kN3 + 24N4),
c−154 = −8(1 + k)(3 + k + 2N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)6
,
c−155 = −8(3 + k + 2N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
144
c−156 = − 1
3(2 +N)(2 + k +N)5
4(12 + 17k + k2 − 2k3 + 73N + 100kN + 31k2N + 2k3N
+ 97N2 + 97kN2 + 18k2N2 + 48N3 + 26kN3 + 8N4),
c−157 = −8(1 +N)(3 + k + 2N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)6
,
c−158 =
8(1 +N)(3 + k + 2N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)6
,
c−159 = − 1
3(2 +N)(2 + k +N)5
4(132 + 135k + 39k2 + 2k3 + 279N + 200kN + 29k2N
− 2k3N + 211N2 + 87kN2 + 2k2N2 + 68N3 + 10kN3 + 8N4),
c−160 = − 1
3(2 +N)(2 + k +N)5
4(204 + 493k + 418k2 + 147k3 + 18k4 + 461N + 838kN
+ 482k2N + 87k3N + 382N2 + 464kN2 + 136k2N2 + 137N3 + 83kN3 + 18N4),
c−161 =
8(1 + k)(3 + k + 2N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)6
,
c−162 = − 1
3(2 +N)(2 + k +N)5
4(276 + 365k + 56k2 − 63k3 − 18k4 + 649N + 716kN
+ 118k2N − 27k3N + 614N2 + 514kN2 + 62k2N2 + 265N3 + 127kN3 + 42N4),
c−163 = −8(3 + k + 2N)(32 + 45k + 14k
2 + 83N + 83kN + 16k2N + 63N2 + 34kN2 + 14N3)
3(2 +N)(2 + k +N)5
,
c−164 = −4(3 + k + 2N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c−165 =
1
3(2 +N)(2 + k +N)5
8(168 + 307k + 171k2 + 30k3 + 425N + 604kN + 237k2N
+ 24k3N + 413N2 + 407kN2 + 84k2N2 + 178N3 + 92kN3 + 28N4),
c−166 = − 1
3(2 +N)(2 + k +N)4
8(24 + 51k + 31k2 + 6k3 + 39N + 87k N + 44k2N + 6k3N
+ 29N2 + 58kN2 + 17k2N2 + 12N3 + 14kN3 + 2N4),
c−167 = −8(3 + k + 2N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c−168 =
8(3 + k + 2N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c−169 = − 1
3(2 +N)(2 + k +N)4
8(−24− 13k − 5k2 − 2k3 + 13N + 73kN + 30k2N + 2k3N
+ 58N2 + 93kN2 + 19k2N2 + 35N3 + 27kN3 + 6N4),
c−170 =
4(48 + 87k + 43k2 + 6k3 + 81N + 104kN + 27k2N + 45N2 + 31kN2 + 8N3)
3(2 +N)(2 + k +N)4
,
c−171 =
8(3 + k + 2N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
145
c−172 = −8(3 + k + 2N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c−173 =
4(96 + 65k − 3k2 − 6k3 + 127N + 44kN − 7k2N + 55N2 + 5k N2 + 8N3)
3(2 +N)(2 + k +N)4
,
c−174 = −8(3 + k + 2N)(16 + 21k + 6k
2 + 19N + 13k N + 5N2)
3(2 +N)(2 + k +N)4
,
c−175 =
8(3 + k + 2N)(20 + 28k + 8k2 + 54N + 55kN + 10k2N + 41N2 + 23k N2 + 9N3)
3(2 +N)(2 + k +N)5
,
c−176 = −8(3 + k + 2N)(20 + 28k + 8k
2 + 54N + 55k N + 10k2N + 41N2 + 23kN2 + 9N3)
3(2 +N)(2 + k +N)5
,
c−177 = −16(24 + 55k + 33k
2 + 6k3 + 53N + 76kN + 22k2N + 35N2 + 25k N2 + 7N3)
3(2 +N)(2 + k +N)4
,
c−178 = − 1
3(2 +N)(2 + k +N)5
8(1 +N)(60 + 120k + 68k2 + 12k3 + 126N + 163kN
+ 45k2N + 81N2 + 53kN2 + 16N3),
c−179 =
4(108 + 209k + 113k2 + 18k3 + 205N + 266kN + 73k2N + 125N2 + 83kN2 + 24N3)
3(2 +N)(2 + k +N)4
,
c−180 = −16(3 + 2k +N)(3 + k + 2N)
3(2 + k +N)4
,
c−181 =
1
3(2 +N)(2 + k +N)5
8(108 + 185k + 93k2 + 14k3 + 313N + 433kN + 154k2N
+ 12k3N + 404N2 + 441kN2 + 107k2N2 + 4k3N2 + 273N3 + 215kN3 + 28k2N3
+ 92N4 + 40kN4 + 12N5),
c−182 = − 1
3(2 +N)(2 + k +N)6
8(1 +N)(3 + k + 2N)(4 + 7k + 2k2 + 19N + 21k N
+ 4k2N + 17N2 + 10k N2 + 4N3),
c−183 =
1
3(2 +N)(2 + k +N)6
16(3 + k + 2N)(28 + 47k + 24k2 + 4k3 + 67N + 84kN
+ 27k2N + 2k3N + 66N2 + 57kN2 + 9k2N2 + 30N3 + 14kN3 + 5N4),
c−184 = −16(9 + 11k + 3k
2 + 7N + 5k N +N2)
3(2 + k +N)4
,
c−185 =
1
3(2 +N)(2 + k +N)5
16(48 + 63k + 23k2 + 2k3 + 183N + 232kN + 87k2N
+ 10k3N + 258N2 + 277kN2 + 81k2N2 + 6k3N2 + 177N3 + 140kN3 + 23k2N3 + 60N4
+ 26kN4 + 8N5),
c−186 =
16(1 +N)(3 + k + 2N)
3(2 + k +N)4
, c−187 =
8(3 + 3k + k2 + 3N + kN +N2)
3(2 + k +N)4
,
c−188 = −8(3 + 2k +N)(3 + k + 2N)
3(2 + k +N)3
, c−189 =
8(1 +N)(3 + k + 2N)
3(2 + k +N)4
,
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c−190 = −16(3 + k + 2N)(26 + 38k + 12k
2 + 33N + 24kN + 9N2)
3(2 +N)(2 + k +N)4
,
c−191 = − 1
3(2 +N)(2 + k +N)5
8(108 + 185k + 93k2 + 14k3 + 313N + 433kN + 154k2N
+ 12k3N + 404N2 + 441kN2 + 107k2N2 + 4k3N2 + 273N3 + 215kN3 + 28k2N3
+ 92N4 + 40kN4 + 12N5),
c−192 = −8(3 + k + 2N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c−193 = − 1
3(2 +N)(2 + k +N)6
8(1 +N)(3 + k + 2N)(4 + 7k + 2k2 + 19N + 21k N + 4k2N
+ 17N2 + 10kN2 + 4N3),
c−194 = −4(3 + k + 2N)(36 + 55k + 18k
2 + 47N + 35kN + 13N2)
3(2 +N)(2 + k +N)3
,
c−195 = −8(96 + 135k + 55k
2 + 6k3 + 153N + 152kN + 33k2N + 81N2 + 43kN2 + 14N3)
3(2 +N)(2 + k +N)4
,
c−196 =
8(3 + k + 2N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c−197 = −8(60 + 153k + 97k
2 + 18k3 + 141N + 214kN + 65k2N + 97N2 + 71kN2 + 20N3)
3(2 +N)(2 + k +N)4
,
c−198 =
1
3(2 +N)(2 + k +N)5
8(108 + 200k + 112k2 + 20k3 + 274N + 395kN + 155k2N
+ 16k3N + 267N2 + 268kN2 + 55k2N2 + 115N3 + 61kN3 + 18N4),
c−199 =
1
3(2 +N)(2 + k +N)5
8(108 + 310k + 307k2 + 125k3 + 18k4 + 260N + 543kN
+ 358k2N + 73k3N + 212N2 + 293kN2 + 99k2N2 + 70N3 + 48k N3 + 8N4),
c−200 = − 1
3(2 +N)(2 + k +N)4
4(216 + 200k − 53k2 − 85k3 − 18k4 + 532N + 392kN
− 57k2N − 53k3N + 477N2 + 257kN2 − 12k2N2 + 185N3 + 57kN3 + 26N4),
c−201 = − 1
3(2 +N)(2 + k +N)4
8(144 + 215k + 99k2 + 14k3 + 397N + 464kN + 151k2N
+ 12k3N + 439N2 + 387kN2 + 84k2N2 + 4k3N2 + 246N3 + 152kN3 + 18k2N3
+ 70N4 + 24kN4 + 8N5),
c−202 = − 1
3(2 +N)(2 + k +N)5
8(108 + 191k + 95k2 + 14k3 + 235N + 269kN + 62k2N
− 2k3N + 170N2 + 99kN2 − k2N2 + 47N3 + 5k N3 + 4N4),
c−203 = − 1
3(2 +N)(2 + k +N)5
16(−24− 53k − 37k2 − 8k3 + 47N + 62kN + 27k2N
+ 5k3N + 164N2 + 195kN2 + 66k2N2 + 6k3N2 + 149N3 + 127kN3 + 23k2N3
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+ 57N4 + 26kN4 + 8N5),
c−204 = − 1
3(2 +N)(2 + k +N)4
8(−33k − 37k2 − 10k3 + 45N + 46kN + 17k2N + 4k3N
+ 93N2 + 101kN2 + 26k2N2 + 60N3 + 36k N3 + 12N4),
c−205 = − 1
3(2 +N)(2 + k +N)5
4(−192− 176k + 69k2 + 89k3 + 18k4 − 304N − 40kN
+ 233k2N + 79k3N − 125N2 + 151kN2 + 118k2N2 + 7N3 + 65kN3 + 8N4),
c−206 = −8(15 + 13k + 3k
2 + 17N + 7k N + 5N2)
3(2 + k +N)4
,
c−207 = − 1
3(2 +N)(2 + k +N)4
4(−12− 17k − 9k2 − 2k3 − 13N + 30kN + 35k2N + 8k3N
+ 27N2 + 73kN2 + 28k2N2 + 32N3 + 28kN3 + 8N4),
c−208 = − 1
3(2 +N)(2 + k +N)5
8(156 + 209k + 85k2 + 10k3 + 385N + 412kN + 121k2N
+ 8k3N + 349N2 + 265kN2 + 42k2N2 + 138N3 + 56kN3 + 20N4),
c−209 =
8(1 +N)(3 + k + 2N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)6
,
c−210 =
16(1 +N)(33 + 33k + 8k2 + 33N + 17kN + 8N2)
3(2 + k +N)5
,
c−211 =
1
3(2 +N)(2 + k +N)6
16(1 +N)(60 + 105k + 57k2 + 10k3 + 153N + 208kN
+ 79k2N + 8k3N + 149N2 + 141kN2 + 28k2N2 + 64N3 + 32kN3 + 10N4),
c−212 = − 1
3(2 +N)(2 + k +N)6
16(72 + 95k + 21k2 − 12k3 − 4k4 + 277N + 350kN
+ 112k2N + k3N − 2k4N + 397N2 + 418kN2 + 110k2N2 + 5k3N2 + 274N3 + 209kN3
+ 31k2N3 + 92N4 + 38kN4 + 12N5),
c−213 = − 1
3(2 +N)(2 + k +N)5
4(528 + 864k + 453k2 + 81k3 + 2k4 + 1608N + 2068kN
+ 733k2N + 43k3N − 8k4N + 1943N2 + 1863kN2 + 394k2N2 − 4k3N2 + 1163N3
+ 753kN3 + 72k2N3 + 344N4 + 116kN4 + 40N5),
c−214 = − 1
3(2 +N)(2 + k +N)4
8(156 + 200k + 76k2 + 8k3 + 310N + 335kN + 105k2N
+ 10k3N + 249N2 + 206kN2 + 39k2N2 + 95N3 + 45kN3 + 14N4),
c−215 = −8(3 + k + 2N)(5 + 2k + 3N)
3(2 + k +N)4
,
c−216 = − 1
3(2 +N)(2 + k +N)5
8(24 + 38k + 12k2 + 58N + 88kN + 19k2N − 2k3N + 98N2
+ 140kN2 + 37k2N2 + 2k3N2 + 99N3 + 104kN3 + 18k2N3 + 47N4 + 26kN4 + 8N5),
148
c−217 = −4(3 + 2k +N)
3(2 + k +N)
,
c−218 =
1
3(2 +N)(2 + k +N)3
4(3 + 2k +N)(60 + 77k + 22k2 + 121N + 115kN + 20k2N
+ 79N2 + 42kN2 + 16N3),
c−219 =
1
3(2 +N)(2 + k +N)3
4(3 + 2k +N)(60 + 77k + 22k2 + 121N + 115kN + 20k2N
+ 79N2 + 42kN2 + 16N3),
c−220 =
1
3(2 +N)(2 + k +N)5
4(−192− 208k + 69k2 + 136k3 + 36k4 − 272N − 56k N
+ 250k2N + 110k3N − 109N2 + 104kN2 + 107k2N2 − 10N3 + 34k N3 +N4),
c−221 = −8(54 + 103k + 62k
2 + 12k3 + 80N + 106kN + 33k2N + 36N2 + 25kN2 + 5N3)
3(2 +N)(2 + k +N)4
,
c−222 = −8(3 + 2k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c−223 = − 1
3(2 +N)(2 + k +N)5
8(168 + 243k + 73k2 − 28k3 − 12k4 + 393N + 489kN
+ 156k2N + 2k3N + 338N2 + 313kN2 + 65k2N2 + 123N3 + 61k N3 + 16N4),
c−224 =
8(1 + k)(3 + 2k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)6
,
c−225 =
8(3 + 2k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c−226 =
8(1 +N)(3 + 2k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)6
,
c−227 = − 1
3(2 +N)(2 + k +N)5
16(114 + 255k + 219k2 + 84k3 + 12k4 + 288N + 474kN
+ 266k2N + 50k3N + 252N2 + 275kN2 + 77k2N2 + 92N3 + 50k N3 + 12N4),
c−228 =
8(1 + k)(3 + 2k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)6
,
c−229 =
1
3(2 +N)(2 + k +N)4
8(−48− 45k − 10k2 − 69N − 17k N + 21k2N + 6k3N − 30N2
+ 19kN2 + 14k2N2 − 4N3 + 7kN3),
c−230 = −4(3 + 2k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c−231 =
8(3 + 2k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c−232 = −8(3 + 2k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
149
c−233 =
1
3(2 +N)(2 + k +N)5
4(108 + 181k + 104k2 + 20k3 + 245N + 320kN + 134k2N
+ 16k3N + 206N2 + 185kN2 + 42k2N2 + 75N3 + 34kN3 + 10N4),
c−234 =
1
3(2 +N)(2 + k +N)5
4(252 + 461k + 272k2 + 52k3 + 469N + 684kN + 290k2N
+ 32k3N + 322N2 + 337kN2 + 78k2N2 + 95N3 + 54kN3 + 10N4),
c−235 = −4(3 + 2k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c−236 =
1
3(2 +N)(2 + k +N)4
8(−24 + 3k + 24k2 + 8k3 − 33N + 39kN + 50k2N + 10k3N
− 12N2 + 39kN2 + 20k2N2 −N3 + 9kN3),
c−237 =
1
3(2 +N)(2 + k +N)4
8(264 + 381k + 141k2 − 16k3 − 12k4 + 531N + 595kN
+ 162k2N − 4k3N + 398N2 + 311kN2 + 49k2N2 + 131N3 + 53kN3 + 16N4),
c−238 = −8(3 + 2k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c−239 =
4(48 + 87k + 56k2 + 12k3 + 81N + 94kN + 30k2N + 42N2 + 23kN2 + 7N3)
3(2 +N)(2 + k +N)4
,
c−240 = −4(96 + 49k − 24k
2 − 12k3 + 143N + 46kN − 14k2N + 74N2 + 13kN2 + 13N3)
3(2 +N)(2 + k +N)4
,
c−241 =
8(3 + 2k +N)(16 + 21k + 6k2 + 19N + 13kN + 5N2)
3(2 +N)(2 + k +N)4
,
c−242 = − 1
3(2 +N)(2 + k +N)5
8(3 + 2k +N)(20 + 2k − 17k2 − 6k3 + 48N + 21kN − 5k2N
+ 36N2 + 13kN2 + 8N3),
c−243 = −8(3 + 2k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c−244 =
16(24 + 71k + 54k2 + 12k3 + 37N + 74k N + 29k2N + 16N2 + 17kN2 + 2N3)
3(2 +N)(2 + k +N)4
,
c−245 =
1
3(2 +N)(2 + k +N)5
8(3 + 2k +N)(20 + 2k − 17k2 − 6k3 + 48N + 21kN − 5k2N
+ 36N2 + 13kN2 + 8N3),
c−246 = − 1
3(2 +N)(2 + k +N)5
8(60 + 62k − 31k2 − 48k3 − 12k4 + 148N + 169kN + 22k2N
− 14k3N + 132N2 + 128kN2 + 23k2N2 + 48N3 + 27kN3 + 6N4),
c−247 =
4(−12 + 23k + 40k2 + 12k3 − 5N + 30kN + 22k2N + 2N2 + 7kN2 +N3)
3(2 +N)(2 + k +N)4
,
c−248 =
16(3 + 2k +N)(6 + 17k + 6k2 + 8N + 11kN + 2N2)
3(2 +N)(2 + k +N)4
,
150
c−249 = −4(−55k − 52k
2 − 12k3 + 7N − 54kN − 28k2N + 10N2 − 11kN2 + 3N3)
3(2 +N)(2 + k +N)4
,
c−250 =
16(3 + 2k +N)(26 + 25k + 6k2 + 30N + 15kN + 8N2)
3(2 +N)(2 + k +N)4
,
c−251 =
1
3(2 +N)(2 + k +N)5
8(12 + 229k + 359k2 + 196k3 + 36k4 + 29N + 541kN
+ 694k2N + 290k3N + 36k4N + 30N2 + 459kN2 + 417k2N2 + 96k3N2 + 13N3
+ 161kN3 + 76k2N3 + 2N4 + 20kN4),
c−252 = −8(3 + 2k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c−253 = − 1
3(2 +N)(2 + k +N)5
4(84 + 231k + 223k2 + 88k3 + 12k4 + 207N + 406kN
+ 260k2N + 52k3N + 181N2 + 227kN2 + 73k2N2 + 67N3 + 40k N3 + 9N4),
c−254 =
8(1 + k)(3 + 2k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)6
,
c−255 = − 1
3(2 +N)(2 + k +N)5
4(84 + 293k + 193k2 + 8k3 − 12k4 + 241N + 676kN
+ 380k2N + 44k3N + 229N2 + 461kN2 + 151k2N2 + 81N3 + 90kN3 + 9N4),
c−256 = − 1
3(2 +N)(2 + k +N)6
8(1 + k)(3 + 2k +N)(36 + 39k + 10k2 + 67N + 53kN
+ 8k2N + 41N2 + 18k N2 + 8N3),
c−257 =
8(1 +N)(3 + 2k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)6
,
c−258 = − 1
3(2 +N)(2 + k +N)6
16(3 + 2k +N)(68 + 129k + 101k2 + 39k3 + 6k4 + 157N
+ 212kN + 103k2N + 19k3N + 137N2 + 118kN2 + 26k2N2 + 54N3 + 23kN3 + 8N4),
c−259 = − 1
3(2 +N)(2 + k +N)6
16(1 +N)(168 + 405k + 376k2 + 156k3 + 24k4 + 327N
+ 583kN + 361k2N + 76k3N + 229N2 + 265kN2 + 81k2N2 + 70N3 + 39kN3 + 8N4),
c−260 = −4(3 + 2k +N)(4− 13k − 6k
2 + 3N − 9kN +N2)
3(2 +N)(2 + k +N)3
,
c−261 = −8(60 + 17k − 32k
2 − 12k3 + 85N + 14k N − 18k2N + 42N2 + 5k N2 + 7N3)
3(2 +N)(2 + k +N)4
,
c−262 = −8(3 + 2k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c−263 =
8(96 + 135k + 68k2 + 12k3 + 153N + 142kN + 36k2N + 78N2 + 35k N2 + 13N3)
3(2 +N)(2 + k +N)4
,
c−264 = − 1
3(2 +N)(2 + k +N)5
8(−12 + 48k + 60k2 + 16k3 + 6N + 151kN + 118k2N
151
+ 20k3N + 23N2 + 114kN2 + 46k2N2 + 10N3 + 23kN3 +N4),
c−265 =
1
3(2 +N)(2 + k +N)5
8(12− 2k − 59k2 − 52k3 − 12k4 + 44N + 65kN − 8k2N
− 16k3N + 48N2 + 72kN2 + 15k2N2 + 18N3 + 17k N3 + 2N4),
c−266 = − 1
3(2 +N)(2 + k +N)4
4(−24− 12k + 39k2 + 44k3 + 12k4 − 48N − 60kN
− 6k2N + 12k3N − 27N2 − 48k N2 − 17k2N2 − 2N3 − 8kN3 +N4),
c−267 = − 1
3(2 +N)(2 + k +N)4
8(−144− 235k − 98k2 + 8k3 + 8k4 − 257N − 226kN
+ 72k2N + 94k3N + 16k4N − 162N2 − 7kN2 + 134k2N2 + 44k3N2 − 43N3 + 38kN3
+ 34k2N3 − 4N4 + 8kN4),
c−268 = − 1
3(2 +N)(2 + k +N)5
8(12 + 7k + 39k2 + 44k3 + 12k4 + 83N + 141kN + 128k2N
+ 42k3N + 114N2 + 141kN2 + 55k2N2 + 53N3 + 33kN3 + 8N4),
c−269 =
1
3(2 +N)(2 + k +N)5
16(264 + 527k + 409k2 + 146k3 + 20k4 + 571N + 866kN
+ 467k2N + 97k3N + 4k4N + 450N2 + 461kN2 + 136k2N2 + 8k3N2 + 153N3
+ 79kN3 + 3k2N3 + 19N4),
c−270 = −8(3 + 2k +N)(48 + 55k + 14k
2 + 81N + 69kN + 10k2N + 45N2 + 22kN2 + 8N3)
3(2 +N)(2 + k +N)5
,
c−271 =
1
3(2 +N)(2 + k +N)4
8(45k + 48k2 + 12k3 + 63N + 148kN + 86k2N + 12k3N
+ 98N2 + 117kN2 + 32k2N2 + 49N3 + 26k N3 + 8N4),
c−272 =
8(3 + 2k +N)(26 + 25k + 6k2 + 30N + 15kN + 8N2)
3(2 +N)(2 + k +N)3
,
c−273 = −8(3 + 2k +N)(18 + 21k + 6k
2 + 22N + 13k N + 6N2)
3(2 +N)(2 + k +N)4
,
c−274 = − 1
3(2 +N)(2 + k +N)5
8(12 + 229k + 359k2 + 196k3 + 36k4 + 29N + 541kN
+ 694k2N + 290k3N + 36k4N + 30N2 + 459kN2 + 417k2N2 + 96k3N2 + 13N3
+ 161kN3 + 76k2N3 + 2N4 + 20kN4),
c−275 = − 1
3(2 +N)(2 + k +N)6
8(1 + k)(3 + 2k +N)(36 + 39k + 10k2 + 67N + 53kN
+ 8k2N + 41N2 + 18k N2 + 8N3),
c−276 =
16(78 + 123k + 66k2 + 12k3 + 120N + 128kN + 35k2N + 58N2 + 31kN2 + 9N3)
3(2 +N)(2 + k +N)4
,
c−277 = − 1
3(2 +N)(2 + k +N)5
16(−48− 129k − 109k2 − 36k3 − 4k4 − 57N − 136kN
152
− 67k2N + 2k3N + 4k4N − 10N2 − 33k N2 + 3k2N2 + 8k3N2 + 7N3 + 3k2N3 + 2N4),
c−278 = −16(1 + k)(3 + 2k +N)
3(2 + k +N)4
,
c−279 = −8(30 + 75k + 54k
2 + 12k3 + 48N + 80kN + 29k2N + 22N2 + 19k N2 + 3N3)
3(2 +N)(2 + k +N)4
,
c−280 = − 1
3(2 +N)(2 + k +N)5
4(−72− 224k − 137k2 + 4k3 + 12k4 − 28N − 82kN
+ 34k2N + 40k3N + 87N2 + 104kN2 + 55k2N2 + 62N3 + 38kN3 + 11N4),
c−281 = − 1
3(2 +N)(2 + k +N)5
8(72 + 185k + 132k2 + 28k3 + 115N + 274kN + 152k2N
+ 20k3N + 62N2 + 133kN2 + 44k2N2 + 11N3 + 20kN3),
c−282 =
1
3(2 +N)(2 + k +N)4
4(108 + 121k + 40k2 + 4k3 + 245N + 242kN + 74k2N
+ 8k3N + 198N2 + 149kN2 + 28k2N2 + 67N3 + 28kN3 + 8N4),
c−283 = − 1
3(2 +N)(2 + k +N)5
8(−36− 59k − 28k2 − 4k3 − 19N − 16kN + 8k2N + 4k3N
+ 26N2 + 29kN2 + 12k2N2 + 21N3 + 10kN3 + 4N4),
c−284 =
1
3(2 +N)(2 + k +N)6
16(1 + k)(60 + 125k + 80k2 + 16k3 + 133N + 228kN
+ 110k2N + 14k3N + 106N2 + 133kN2 + 36k2N2 + 35N3 + 24k N3 + 4N4),
c−285 =
1
3(2 +N)(2 + k +N)5
4(−48 + 8k + 143k2 + 120k3 + 28k4 + 64N + 524kN
+ 750k2N + 370k3N + 56k4N + 245N2 + 752kN2 + 629k2N2 + 156k3N2 + 202N3
+ 346kN3 + 136k2N3 + 67N4 + 52kN4 + 8N5),
c−286 =
1
3(2 +N)(2 + k +N)4
8(−36 + 106k + 183k2 + 84k3 + 12k4 + 20N + 297kN
+ 258k2N + 56k3N + 84N2 + 216kN2 + 83k2N2 + 48N3 + 45kN3 + 8N4),
c−287 = −8(3 + 2k +N)(10 + 17k + 6k
2 + 14N + 11k N + 4N2)
3(2 +N)(2 + k +N)4
,
c−288 =
1
3(2 +N)(2 + k +N)5
8(−24 + 14k + 64k2 + 42k3 + 8k4 + 10N + 196kN + 255k2N
+ 113k3N + 16k4N + 58N2 + 238kN2 + 186k2N2 + 42k3N2 + 35N3 + 89kN3
+ 34k2N3 + 6N4 + 10kN4),
c−289 =
(k −N)
3(2 + k +N)
, c−290 = −3,
c−291 =
3(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42k N2 + 16N3)
(2 +N)(2 + k +N)2
,
c−292 =
3(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42k N2 + 16N3)
(2 +N)(2 + k +N)2
,
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c−293 =
(−k +N)(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
3(2 +N)(2 + k +N)3
,
c−294 =
(−k +N)(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
3(2 +N)(2 + k +N)3
,
c−295 =
2(−k +N)(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42k N2 + 16N3)
3(2 +N)(2 + k +N)3
,
c−296 = −2(−k +N)(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
3(2 +N)(2 + k +N)3
,
c−297 = −4(9 + 5k + 4N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c−298 = −4(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c−299 = − 1
3(2 +N)(2 + k +N)5
2(194k + 296k2 + 161k3 + 30k4 + 94N + 410kN + 327k2N
+ 81k3N + 158N2 + 285kN2 + 91k2N2 + 91N3 + 69kN3 + 17N4),
c−300 = −2(1 + k)(k −N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)6
,
c−301 =
6(1 + k)(32 + 55k + 18k2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)5
,
c−302 = − 1
3(2 +N)(2 + k +N)4
2(360 + 414k + 43k2 − 30k3 + 774N + 716kN + 93k2N
+ 537N2 + 292kN2 + 113N3),
c−303 = −4(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c−304 = −2(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c−305 =
4(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c−306 = − 1
3(2 +N)(2 + k +N)5
4(36 + 111k + 78k2 + 16k3 + 159N + 316kN + 154k2N
+ 20k3N + 200N2 + 255kN2 + 64k2N2 + 97N3 + 62kN3 + 16N4),
c−307 =
2(1 +N)(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)6
,
c−308 =
6(1 +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c−309 = −4(1 +N)(−k +N)(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
3(2 +N)(2 + k +N)6
,
c−310 =
4(1 +N)(9 + 4k + 5N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)6
,
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c−311 = −4(9 + 4k + 5N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c−312 = − 1
3(2 +N)(2 + k +N)5
4(324 + 849k + 797k2 + 309k3 + 42k4 + 717N + 1416kN
+ 911k2N + 181k3N + 541N2 + 724kN2 + 246k2N2 + 162N3 + 109kN3 + 16N4),
c−313 =
4(1 + k)(k −N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)6
,
c−314 = − 1
3(2 +N)(2 + k +N)5
4(324 + 885k + 894k2 + 386k3 + 60k4 + 681N + 1392kN
+ 946k2N + 206k3N + 468N2 + 655kN2 + 232k2N2 + 119N3 + 88kN3 + 8N4),
c−315 =
4(1 + k)(9 + 5k + 4N)(32 + 55k + 18k2 + 41N + 35k N + 11N2)
3(2 +N)(2 + k +N)6
,
c−316 = −6(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c−317 =
2(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c−318 = − 1
3(2 +N)(2 + k +N)5
2(288 + 638k + 463k2 + 132k3 + 12k4 + 658N + 1106kN
+ 544k2N + 80k3N + 591N2 + 666kN2 + 165k2N2 + 242N3 + 138kN3 + 37N4),
c−319 =
4(1 + k)(k −N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)6
,
c−320 =
4(1 + k)(3 + k + 2N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)6
,
c−321 = − 1
3(2 +N)(2 + k +N)5
2(1728 + 3034k + 1633k2 + 252k3 − 12k4 + 4454N + 6216kN
+ 2468k2N + 256k3N + 4247N2 + 4170kN2 + 895k2N2 + 1750N3 + 904kN3 + 261N4),
c−322 = − 1
3(2 +N)(2 + k +N)5
4(1 +N)(360 + 665k + 386k2 + 72k3 + 667N + 809kN
+ 232k2N + 389N2 + 236kN2 + 72N3),
c−323 =
1
3(2 +N)(2 + k +N)4
8(−48− 23k + 13k2 + 6k3 − 55N + 65kN + 83k2N + 18k3N
+ 3N2 + 98kN2 + 43k2N2 + 17N3 + 28kN3 + 4N4),
c−324 =
4(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c−325 = −2(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c−326 =
4(9 + 4k + 5N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
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c−327 =
4(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c−328 =
2(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c−329 = −4(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c−330 =
1
3(2 +N)(2 + k +N)5
4(324 + 563k + 317k2 + 58k3 + 715N + 984kN + 401k2N
+ 44k3N + 589N2 + 571kN2 + 126k2N2 + 212N3 + 108kN3 + 28N4),
c−331 =
4(9 + 5k + 4N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c−332 =
6(32 + 55k + 18k2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)4
,
c−333 =
2(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c−334 = − 1
3(2 +N)(2 + k +N)4
2(288 + 238k − 82k2 − 125k3 − 30k4 + 482N + 222kN
+ 135k2N − 69k3N + 292N2 + 41kN2 − 45k2N2 + 75N3 − 7kN3 + 7N4),
c−335 =
4(48 + 157k + 114k2 + 24k3 + 107N + 202kN + 70k2N + 68N2 + 61kN2 + 13N3)
3(2 +N)(2 + k +N)4
,
c−336 = −2(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c−337 = −6(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c−338 =
4(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c−339 = −4(9 + 4k + 5N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c−340 =
4(48 + 173k + 135k2 + 30k3 + 91N + 200kN + 77k2N + 49N2 + 53k N2 + 8N3)
3(2 +N)(2 + k +N)4
,
c−341 =
2(−k +N)(16 + 21k + 6k2 + 19N + 13kN + 5N2)
3(2 +N)(2 + k +N)4
,
c−342 =
2(16 + 47k + 18k2 + 25N + 31k N + 7N2)
(2 +N)(2 + k +N)3
,
c−343 = − 1
3(2 +N)(2 + k +N)5
2(−k +N)(20 + 2k − 17k2 − 6k3 + 48N + 21kN − 5k2N
+ 36N2 + 13kN2 + 8N3),
c−344 =
4(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
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c−345 = −4(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c−346 = −2(84 + 236k + 75k
2 − 6k3 + 262N + 449kN + 95k2N + 220N2 + 191kN2 + 50N3)
3(2 +N)(2 + k +N)4
,
c−347 = −8(48 + 32k − 9k
2 − 6k3 + 88N + 50kN − k2N + 55N2 + 20kN2 + 11N3)
3(2 +N)(2 + k +N)4
,
c−348 = − 1
3(2 +N)(2 + k +N)5
4(180 + 364k + 216k2 + 40k3 + 554N + 867kN + 374k2N
+ 44k3N + 591N2 + 638kN2 + 146k2N2 + 262N3 + 147kN3 + 41N4),
c−349 =
4(−k +N)(16 + 21k + 6k2 + 19N + 13kN + 5N2)
3(2 +N)(2 + k +N)4
,
c−350 =
2(−k +N)(20 + 28k + 8k2 + 54N + 55kN + 10k2N + 41N2 + 23kN2 + 9N3)
3(2 +N)(2 + k +N)5
,
c−351 =
1
3(2 +N)(2 + k +N)4
2(276 + 194k − 102k2 − 60k3 + 496N + 335kN − 16k2N
+ 319N2 + 149kN2 + 65N3),
c−352 = −8(48 + 64k + 33k
2 + 6k3 + 56N + 46k N + 13k2N + 17N2 + 4kN2 +N3)
3(2 +N)(2 + k +N)4
,
c−353 =
1
3(2 +N)(2 + k +N)5
4(180 + 150k − 111k2 − 131k3 − 30k4 + 480N + 453kN
+ 16k2N − 45k3N + 468N2 + 373kN2 + 49k2N2 + 192N3 + 88kN3 + 28N4),
c−354 =
1
3(2 +N)(2 + k +N)5
4(246k + 359k2 + 179k3 + 30k4 + 42N + 430kN + 382k2N
+ 93k3N + 75N2 + 257kN2 + 101k2N2 + 46N3 + 55kN3 + 9N4),
c−355 = −4(9 + 5k + 4N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c−356 =
1
3(2 +N)(2 + k +N)5
4(182k + 295k2 + 163k3 + 30k4 + 106N + 398kN + 334k2N
+ 85k3N + 171N2 + 273kN2 + 93k2N2 + 94N3 + 63kN3 + 17N4),
c−357 =
2(360 + 340k + 15k2 − 30k3 + 668N + 472kN + 25k2N + 395N2 + 166kN2 + 73N3)
3(2 +N)(2 + k +N)3
,
c−358 =
1
3(2 +N)(2 + k +N)5
4(456 + 1036k + 887k2 + 351k3 + 54k4 + 1136N + 1898kN
+ 1063k2N + 207k3N + 995N2 + 1089kN2 + 300k2N2 + 365N3 + 195kN3 + 48N4),
c−359 = −(−k +N)(20 + 21k + 6k
2 + 25N + 13k N + 7N2)
3(2 +N)(2 + k +N)4
,
c−360 =
2(96 + 52k − 39k2 − 18k3 + 188N + 108kN − 9k2N + 123N2 + 50k N2 + 25N3)
3(2 +N)(2 + k +N)4
,
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c−361 =
2(−96− 180k − 129k2 − 30k3 − 60N − 92kN − 47k2N + 29N2 + 14kN2 + 15N3)
3(2 +N)(2 + k +N)4
,
c−362 = − 1
3(2 +N)(2 + k +N)5
2(−48− 88k − 80k2 − 63k3 − 18k4 − 80N − 124kN
− 89k2N − 39k3N − 12N2 − k N2 − 5k2N2 + 33N3 + 27k N3 + 11N4),
c−363 = − 1
3(2 +N)(2 + k +N)5
2(264 + 902k + 970k2 + 433k3 + 70k4 + 766N + 2074kN
+ 1715k2N + 553k3N + 56k4N + 892N2 + 1779kN2 + 987k2N2 + 168k3N2 + 513N3
+ 669kN3 + 182k2N3 + 145N4 + 94k N4 + 16N5),
c−364 =
4(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c−365 =
2(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c−366 =
1
3(2 +N)(2 + k +N)5
4(36− 111k − 156k2 − 44k3 + 93N − 224kN − 245k2N
− 46k3N + 110N2 − 117kN2 − 83k2N2 + 64N3 − 10kN3 + 13N4),
c−367 =
4(1 + k)(k −N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)6
,
c−368 = −4(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c−369 = − 1
3(2 +N)(2 + k +N)6
2(1 + k)(−k +N)(36 + 39k + 10k2 + 67N + 53kN + 8k2N
+ 41N2 + 18kN2 + 8N3),
c−370 = −4(1 +N)(−k +N)(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
3(2 +N)(2 + k +N)6
,
c−371 =
4(1 +N)(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)6
,
c−372 =
1
3(2 +N)(2 + k +N)5
2(36 + 75k + 3k2 − 10k3 + 195N + 296kN + 47k2N − 8k3N
+ 295N2 + 315kN2 + 38k2N2 + 170N3 + 100kN3 + 32N4),
c−373 = − 1
3(2 +N)(2 + k +N)6
2(−k +N)(160 + 376k + 325k2 + 125k3 + 18k4 + 376N
+ 640kN + 356k2N + 67k3N + 331N2 + 365kN2 + 97k2N2 + 130N3 + 71kN3 + 19N4),
c−374 = −4(1 + k)(k −N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)6
,
c−375 = − 1
3(2 +N)(2 + k +N)5
2(288 + 212k − 53k2 + k3 + 18k4 + 796N + 460kN − 194k2N
− 61k3N + 889N2 + 457kN2 − 63k2N2 + 456N3 + 167kN3 + 83N4),
158
c−376 = − 1
3(2 +N)(2 + k +N)6
4(−k +N)(308 + 541k + 306k2 + 56k3 + 777N + 1086kN
+ 452k2N + 52k3N + 714N2 + 701kN2 + 158k2N2 + 281N3 + 144kN3 + 40N4),
c−377 = −2(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c−378 = − 1
3(2 +N)(2 + k +N)6
4(216 + 674k + 733k2 + 338k3 + 56k4 + 586N + 1522kN
+ 1334k2N + 468k3N + 52k4N + 625N2 + 1238kN2 + 757k2N2 + 146k3N2 + 330N3
+ 430kN3 + 132k2N3 + 89N4 + 56kN4 + 10N5),
c−379 = − 1
3(2 +N)(2 + k +N)4
2(96− 68k − 205k2 − 70k3 + 488N + 168kN − 207k2N
− 56k3N + 679N2 + 324kN2 − 40k2N2 + 361N3 + 122kN3 + 64N4),
c−380 = − 1
3(2 +N)(2 + k +N)4
4(264 + 404k + 187k2 + 26k3 + 616N + 704kN + 204k2N
+ 10k3N + 537N2 + 416kN2 + 57k2N2 + 206N3 + 84kN3 + 29N4),
c−381 =
2(96 + 100k + 11k2 − 6k3 + 140N + 112kN + 9k2N + 69N2 + 34k N2 + 11N3)
3(2 +N)(2 + k +N)4
,
c−382 =
4(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c−383 = −4(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c−384 = −2(72 + 20k − 21k
2 − 6k3 + 160N + 56k N − 7k2N + 109N2 + 26k N2 + 23N3)
3(2 +N)(2 + k +N)4
,
c−385 =
1
3(2 +N)(2 + k +N)5
4(96 + 84k − 8k3 + 252N + 178kN − 5k2N − 10k3N + 254N2
+ 138kN2 + k2N2 + 115N3 + 38kN3 + 19N4),
c−386 = − 1
3(2 +N)(2 + k +N)5
4(−96− 212k − 148k2 − 32k3 − 124N − 266kN − 155k2N
− 22k3N − 18N2 − 82k N2 − 37k2N2 + 29N3 + 2k N3 + 9N4),
c−387 = −8(−k +N)(16 + 21k + 6k
2 + 19N + 13k N + 5N2)
3(2 +N)(2 + k +N)4
,
c−388 = − 1
3(2 +N)(2 + k +N)5
4(360 + 472k + 192k2 + 24k3 + 788N + 764kN + 187k2N
+ 6k3N + 664N2 + 434kN2 + 49k2N2 + 255N3 + 88kN3 + 37N4),
c−389 =
2(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c−390 =
1
3(2 +N)(2 + k +N)5
4(192 + 768k + 813k2 + 321k3 + 42k4 + 480N + 1344kN
+ 929k2N + 181k3N + 435N2 + 783kN2 + 268k2N2 + 175N3 + 155kN3 + 26N4),
159
c−391 = −8(1 +N)(9 + 4k + 5N)
3(2 + k +N)4
,
c−392 = − 1
3(2 +N)(2 + k +N)5
2(648 + 1394k + 1141k2 + 424k3 + 60k4 + 1810N + 3166kN
+ 1958k2N + 490k3N + 36k4N + 2029N2 + 2726kN2 + 1141k2N2 + 146k3N2
+ 1156N3 + 1068kN3 + 228k2N3 + 337N4 + 162kN4 + 40N5),
c−393 = −4(9 + 4k + 5N)(36 + 39k + 10k
2 + 67N + 53kN + 8k2N + 41N2 + 18kN2 + 8N3)
3(2 +N)(2 + k +N)5
,
c−394 =
4(1 +N)(9 + 4k + 5N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)6
,
c−395 =
1
3(2 +N)(2 + k +N)5
4(36− 115k − 137k2 − 34k3 + 97N − 224kN − 203k2N
− 32k3N + 91N2 − 143kN2 − 72k2N2 + 38N3 − 28kN3 + 6N4),
c−396 =
1
3(2 +N)(2 + k +N)6
8(1 +N)(180 + 303k + 162k2 + 28k3 + 471N + 628kN
+ 244k2N + 26k3N + 452N2 + 423kN2 + 88k2N2 + 187N3 + 92kN3 + 28N4),
c−397 = − 1
3(2 +N)(2 + k +N)6
4(−k +N)(212 + 365k + 197k2 + 34k3 + 553N + 758kN
+ 299k2N + 32k3N + 527N2 + 509kN2 + 108k2N2 + 216N3 + 110kN3 + 32N4),
c−398 = − 1
3(2 +N)(2 + k +N)5
2(384 + 448k − 129k2 − 248k3 − 60k4 + 2192N + 2880kN
+ 762k2N − 122k3N − 36k4N + 3801N2 + 4236kN2 + 1111k2N2 + 30k3N2 + 2906N3
+ 2342kN3 + 364k2N3 + 1025N4 + 442kN4 + 136N5),
c−399 = − 1
3(2 +N)(2 + k +N)4
4(264 + 340k + 129k2 + 14k3 + 488N + 476kN + 113k2N
+ 4k3N + 343N2 + 230kN2 + 26k2N2 + 111N3 + 40kN3 + 14N4),
c−400 = −8(21 + 14k + 2k
2 + 28N + 10kN + 9N2)
3(2 + k +N)4
,
c−401 = − 1
3(2 +N)(2 + k +N)5
8(1 +N)(−24 + 5k + 16k2 + 4k3 + 25N + 139kN + 87k2N
+ 14k3N + 94N2 + 159kN2 + 46k2N2 + 62N3 + 45kN3 + 12N4),
c−402 =
8(−k +N)(16 + 21k + 6k2 + 19N + 13kN + 5N2)
3(2 +N)(2 + k +N)4
,
c−403 =
(−k +N)(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c−404 =
2(96 + 100k + 11k2 − 6k3 + 140N + 112kN + 9k2N + 69N2 + 34k N2 + 11N3)
3(2 +N)(2 + k +N)4
,
c−405 = −2(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c−406 =
2(−96− 132k − 79k2 − 18k3 − 108N − 88kN − 29k2N − 25N2 − 2kN2 +N3)
3(2 +N)(2 + k +N)4
,
c−407 = −2(−k +N)(12 + 24k + 8k
2 + 38N + 49k N + 10k2N + 31N2 + 21kN2 + 7N3)
3(2 +N)(2 + k +N)5
,
c−408 = − 1
3(2 +N)(2 + k +N)5
2(−k +N)(52 + 118k + 83k2 + 18k3 + 76N + 117kN
+ 43k2N + 32N2 + 25kN2 + 4N3),
c−409 =
1
3(2 +N)(2 + k +N)4
(384 + 768k + 516k2 + 151k3 + 18k4 + 960N + 1312kN
+ 507k2N + 59k3N + 860N2 + 737kN2 + 119k2N2 + 333N3 + 141kN3 + 47N4),
c−410 =
1
3(2 +N)(2 + k +N)5
(−k +N)(192 + 264k + 93k2 + 6k3 + 280N + 232kN + 31k2N
+ 123N2 + 42k N2 + 17N3),
c−411 = − 1
3(2 +N)(2 + k +N)5
2(360 + 674k + 502k2 + 189k3 + 30k4 + 874N + 1230kN
+ 607k2N + 113k3N + 752N2 + 697kN2 + 169k2N2 + 271N3 + 121kN3 + 35N4),
c−412 =
1
3(2 +N)(2 + k +N)4
2(96 + 208k + 131k2 + 26k3 + 224N + 334kN + 115k2N
+ 4k3N + 207N2 + 198kN2 + 30k2N2 + 93N3 + 46kN3 + 16N4),
c−413 =
1
3(2 +N)(2 + k +N)5
2(456 + 1094k + 966k2 + 383k3 + 58k4 + 1054N + 2138kN
+ 1505k2N + 445k3N + 44k4N + 1024N2 + 1641kN2 + 805k2N2 + 130k3N2 + 527N3
+ 589kN3 + 146k2N3 + 143N4 + 84k N4 + 16N5),
c−414 = −2(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c−415 =
4(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c−416 = −4(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c−417 =
2(1 +N)(−k +N)(4 + 7k + 2k2 + 19N + 21kN + 4k2N + 17N2 + 10kN2 + 4N3)
3(2 +N)(2 + k +N)6
,
c−418 =
1
3(2 +N)(2 + k +N)5
2(−324− 727k − 520k2 − 116k3 − 551N − 1068kN − 604k2N
− 88k3N − 302N2 − 479kN2 − 168k2N2 − 43N3 − 54kN3 + 4N4),
c−419 = −2(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c−420 =
1
3(2 +N)(2 + k +N)4
2(96− 120k − 255k2 − 82k3 + 180N − 452kN − 559k2N
− 116k3N + 161N2 − 330kN2 − 226k2N2 + 83N3 − 52k N3 + 16N4),
161
c−421 = − 1
3(2 +N)(2 + k +N)4
4(456 + 1104k + 945k2 + 337k3 + 42k4 + 972N + 1836kN
+ 1089k2N + 201k3N + 759N2 + 993kN2 + 308k2N2 + 257N3 + 173kN3 + 32N4),
c−422 = −4(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c−423 =
2(−96− 132k − 79k2 − 18k3 − 108N − 88kN − 29k2N − 25N2 − 2kN2 +N3)
3(2 +N)(2 + k +N)4
,
c−424 =
1
3(2 +N)(2 + k +N)4
2(648 + 1064k + 573k2 + 102k3 + 1132N + 1244kN + 335k2N
+ 631N2 + 350kN2 + 113N3),
c−425 =
1
3(2 +N)(2 + k +N)5
4(96 + 116k + 26k2 − 17k3 − 6k4 + 220N + 238kN + 74k2N
+ k3N + 168N2 + 135kN2 + 30k2N2 + 48N3 + 19k N3 + 4N4),
c−426 = −4(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c−427 = − 1
3(2 +N)(2 + k +N)5
4(−96− 244k − 238k2 − 107k3 − 18k4 − 92N − 198kN
− 142k2N − 37k3N + 4N2 − 11kN2 − 6k2N2 + 20N3 + 9k N3 + 4N4),
c−428 =
1
3(2 +N)(2 + k +N)5
4(360 + 940k + 844k2 + 315k3 + 42k4 + 896N + 1728kN
+ 1034k2N + 193k3N + 776N2 + 999kN2 + 304k2N2 + 280N3 + 181kN3 + 36N4),
c−429 =
1
3(2 +N)(2 + k +N)4
8(48 + 121k + 80k2 + 16k3 + 137N + 281kN + 143k2N
+ 20k3N + 152N2 + 213kN2 + 58k2N2 + 72N3 + 51kN3 + 12N4),
c−430 =
8(9 + 5k + 4N)(18 + 21k + 6k2 + 22N + 13kN + 6N2)
3(2 +N)(2 + k +N)4
,
c−431 = − 1
3(2 +N)(2 + k +N)5
4(264 + 280k + 59k2 − 6k3 + 644N + 566kN + 118k2N
+ 6k3N + 563N2 + 342kN2 + 39k2N2 + 206N3 + 60kN3 + 27N4),
c−432 =
1
3(2 +N)(2 + k +N)5
2(72 + 122k + 107k2 + 53k3 + 10k4 + 490N + 806kN + 537k2N
+ 171k3N + 20k4N + 815N2 + 1065kN2 + 474k2N2 + 74k3N2 + 577N3 + 523kN3
+ 116k2N3 + 190N4 + 90kN4 + 24N5),
c−433 =
4(9 + 5k + 4N)(4 + 7k + 2k2 + 19N + 21kN + 4k2N + 17N2 + 10kN2 + 4N3)
3(2 +N)(2 + k +N)5
,
c−434 = − 1
3(2 +N)(2 + k +N)6
8(1 + k)(180 + 323k + 185k2 + 34k3 + 451N + 648kN
+ 275k2N + 32k3N + 409N2 + 415kN2 + 96k2N2 + 158N3 + 84kN3 + 22N4),
162
c−435 =
1
3(2 +N)(2 + k +N)5
2(384 + 400k − 129k2 − 233k3 − 58k4 + 800N − 240kN
− 1693k2N − 1015k3N − 164k4N + 729N2 − 787kN2 − 1528k2N2 − 450k3N2 + 433N3
− 317kN3 − 324k2N3 + 158N4 − 22kN4 + 24N5),
c−436 = − 1
3(2 +N)(2 + k +N)4
4(456 + 1232k + 1135k2 + 436k3 + 60k4 + 1036N + 2056kN
+ 1265k2N + 246k3N + 829N2 + 1084kN2 + 336k2N2 + 275N3 + 178kN3 + 32N4),
c−437 =
8(138 + 251k + 151k2 + 30k3 + 238N + 285kN + 85k2N + 128N2 + 76kN2 + 22N3)
3(2 +N)(2 + k +N)4
,
c−438 = − 1
3(2 +N)(2 + k +N)5
8(1 + k)(24 + 53k + 33k2 + 6k3 + 97N + 187kN + 105k2N
+ 18k3N + 125N2 + 164kN2 + 49k2N2 + 61N3 + 40kN3 + 10N4),
c−439 =
1
3(2 +N)(2 + k +N)5
4(180 + 369k + 267k2 + 75k3 + 6k4 + 405N + 631kN
+ 307k2N + 43k3N + 344N2 + 368kN2 + 92k2N2 + 132N3 + 74kN3 + 19N4),
c−440 =
1
3(2 +N)(2 + k +N)4
(768 + 908k + 105k2 − 66k3 + 1012N + 508kN − 125k2N
+ 347N2 − 30kN2 + 29N3),
c−441 =
1
3(2 +N)(2 + k +N)4
8(96 + 203k + 126k2 + 24k3 + 181N + 247kN + 76k2N
+ 107N2 + 72k N2 + 20N3),
c−442 = − 1
3(2 +N)(2 + k +N)4
(360 + 590k + 339k2 + 66k3 + 598N + 644kN + 185k2N
+ 313N2 + 164kN2 + 53N3),
c−443 =
1
3(2 +N)(2 + k +N)5
2(1488 + 3232k + 2564k2 + 861k3 + 102k4 + 3128N + 5148kN
+ 2743k2N + 461k3N + 2440N2 + 2723kN2 + 735k2N2 + 849N3 + 487kN3 + 111N4),
c−444 =
1
3(2 +N)(2 + k +N)5
4(624 + 1692k + 1583k2 + 635k3 + 94k4 + 2076N + 4200kN
+ 2821k2N + 739k3N + 56k4N + 2569N2 + 3717kN2 + 1598k2N2 + 204k3N2
+ 1515N3 + 1409kN3 + 288k2N3 + 432N4 + 196kN4 + 48N5),
c−445 = −4(9 + 5k + 4N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c−446 = −4(1 +N)(−k +N)(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
3(2 +N)(2 + k +N)6
,
c−447 = − 1
3(2 +N)(2 + k +N)5
2(288 + 574k + 483k2 + 195k3 + 30k4 + 722N + 1034kN
+ 549k2N + 107k3N + 643N2 + 595kN2 + 150k2N2 + 245N3 + 111kN3 + 34N4),
163
c−448 =
4(1 + k)(9 + 5k + 4N)(32 + 55k + 18k2 + 41N + 35k N + 11N2)
3(2 +N)(2 + k +N)6
,
c−449 = − 1
3(2 +N)(2 + k +N)5
2(1152 + 2102k + 1089k2 + 101k3 − 30k4 + 2794N + 4196kN
+ 1717k2N + 161k3N + 2491N2 + 2705kN2 + 628k2N2 + 949N3 + 551kN3 + 130N4),
c−450 = − 1
3(2 +N)(2 + k +N)6
4(360 + 1002k + 969k2 + 400k3 + 60k4 + 906N + 2134kN
+ 1648k2N + 504k3N + 48k4N + 929N2 + 1708kN2 + 917k2N2 + 152k3N2 + 492N3
+ 614kN3 + 166k2N3 + 137N4 + 86k N4 + 16N5),
c−451 =
4(1 +N)(3 + 2k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)6
,
c−452 = − 1
3(2 +N)(2 + k +N)6
4(936 + 2766k + 3241k2 + 1869k3 + 532k4 + 60k5 + 2310N
+ 5502kN + 4883k2N + 1889k3N + 270k4N + 2201N2 + 3983kN2 + 2398k2N2
+ 468k3N2 + 1001N3 + 1233kN3 + 384k2N3 + 212N4 + 134kN4 + 16N5),
c−453 = − 1
3(2 +N)(2 + k +N)6
8(720 + 1532k + 1213k2 + 426k3 + 56k4 + 2284N + 4050kN
+ 2559k2N + 671k3N + 58k4N + 2801N2 + 3840kN2 + 1686k2N2 + 237k3N2
+ 1671N3 + 1563kN3 + 352k2N3 + 488N4 + 233kN4 + 56N5),
c−454 =
1
3(2 +N)(2 + k +N)5
4(816 + 1372k + 837k2 + 226k3 + 24k4 + 2492N + 3880kN
+ 2274k2N + 630k3N + 72k4N + 3059N2 + 3950kN2 + 1741k2N2 + 276k3N2
+ 1854N3 + 1710kN3 + 400k2N3 + 551N4 + 268kN4 + 64N5),
c−455 =
4(9 + 4k + 5N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c−456 =
1
3(2 +N)(2 + k +N)6
4(360 + 962k + 919k2 + 381k3 + 58k4 + 946N + 2062kN
+ 1535k2N + 463k3N + 44k4N + 1051N2 + 1715kN2 + 862k2N2 + 138k3N2 + 617N3
+ 659kN3 + 162k2N3 + 190N4 + 100kN4 + 24N5),
c−457 =
1
3(2 +N)(2 + k +N)4
(960 + 1636k + 1068k2 + 331k3 + 42k4 + 1916N + 2564kN
+ 1155k2N + 183k3N + 1456N2 + 1369kN2 + 319k2N2 + 505N3 + 253kN3 + 67N4),
c−458 =
1
3(2 +N)(2 + k +N)4
2(192 + 406k + 265k2 + 54k3 + 362N + 484kN + 155k2N
+ 211N2 + 136kN2 + 39N3),
c−459 = −6(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
164
c−460 =
1
3(2 +N)(2 + k +N)4
2(192 + 406k + 239k2 + 42k3 + 362N + 504kN + 149k2N
+ 217N2 + 152kN2 + 41N3),
c−461 =
4(32 + 55k + 18k2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)3
,
c−462 = −2(372 + 472k + 136k
2 + 746N + 697kN + 122k2N + 487N2 + 253kN2 + 99N3)
3(2 +N)(2 + k +N)4
,
c−463 =
2(−12− 106k − 143k2 − 42k3 + 76N + 15kN − 47k2N + 104N2 + 55kN2 + 28N3)
3(2 +N)(2 + k +N)4
,
c−464 =
1
3(2 +N)(2 + k +N)3
(720 + 812k + 117k2 − 42k3 + 1564N + 1394kN + 191k2N
+ 1081N2 + 560kN2 + 227N3),
c−465 =
1
3(2 +N)(2 + k +N)5
4(192 + 704k + 781k2 + 360k3 + 60k4 + 544N + 1312kN
+ 922k2N + 208k3N + 499N2 + 744kN2 + 253k2N2 + 182N3 + 128kN3 + 23N4),
c−466 =
2(−192− 272k − 15k2 + 30k3 − 208N − 64kN + 83k2N − 17N2 + 66kN2 + 13N3)
3(2 +N)(2 + k +N)4
,
c−467 =
1
3(2 +N)(2 + k +N)5
8(624 + 1330k + 1058k2 + 375k3 + 50k4 + 1466N + 2414kN
+ 1344k2N + 274k3N + 10k4N + 1334N2 + 1569kN2 + 518k2N2 + 37k3N2 + 594N3
+ 436kN3 + 58k2N3 + 132N4 + 45kN4 + 12N5),
c−468 = − 1
3(2 +N)(2 + k +N)5
4(360 + 651k + 369k2 + 66k3 + 753N + 1100kN + 455k2N
+ 48k3N + 583N2 + 615kN2 + 140k2N2 + 196N3 + 112kN3 + 24N4),
c−469 =
1
3(2 +N)(2 + k +N)5
8(96 + 174k + 124k2 + 43k3 + 6k4 + 486N + 838kN + 544k2N
+ 161k3N + 18k4N + 748N2 + 1033kN2 + 471k2N2 + 73k3N2 + 510N3 + 489kN3
+ 114k2N3 + 163N4 + 81kN4 + 20N5),
c−470 =
1
3(2 +N)(2 + k +N)4
2(100k + 87k2 + 18k3 + 260N + 634kN + 367k2N + 60k3N
+ 467N2 + 646kN2 + 186k2N2 + 265N3 + 174kN3 + 48N4),
c−471 =
1
3(2 +N)(2 + k +N)4
2(20k + 57k2 + 48k3 + 12k4 + 340N + 774kN + 685k2N
+ 268k3N + 36k4N + 717N2 + 1194kN2 + 678k2N2 + 130k3N2 + 557N3 + 616kN3
+ 172k2N3 + 190N4 + 106kN4 + 24N5),
c−472 =
1
3(2 +N)(2 + k +N)3
2(128 + 171k + 24k2 − 12k3 + 325N + 207kN − 88k2N
− 36k3N + 313N2 + 110kN2 − 46k2N2 + 142N3 + 34k N3 + 24N4).
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Appendix G.7 The OPE between the N = 2 higher spin-2 current
The remaining OPE in section 6 between the N = 2 higher spin-2 current can be summarized
by
W(2)(Z1)W
(2)(Z2) =
1
z412
c1 +
θ12θ12
z412
[
c2 T + c3DH + c4DH + c5GG+ c6HH
]
(Z2)
+
θ12
z312
[
c7DT + c8GDG+ c9HDH + c10HDH + c11H GG+ c12 T H + c13DGG
+c14 ∂H
]
(Z2)
+
θ12
z312
[
c15DT + c16GDG+ c17H DH + c18H GG+ c19 T H + c20DGG
+c21DH H + c22 ∂H
]
(Z2)
+
θ12θ12
z312
[
c23 ∂DH + c24 ∂DH + c25G [D,D]G+ c26G∂G+ c27H GDG
+c28HDGG+ c29H ∂H + c30H GDG+ c31HDGG+ c32 T DH + c33 T DH
+c34DH DH + c35DH GG+ c36DT H + c37 [D,D]GG+ c38DHDH + c39DH GG
+c40DT H + c41 ∂GG+ c42 ∂H H + c43 ∂T
]
(Z2)
+
1
z212
[
c44T
(2) + c45T
(1)T(1) + c46 [D,D]T + c47 ∂DH + c48G [D,D]G + c49G∂G
+c50H GDG+ c51H HH + c52HH GG+ c53HDGG+ c54HDHH + c55H ∂H
+c56H GDG+ c57H DGG+ c58 T T + c59 T DH + c60 T DH + c61 T GG+ c62 T H H
+c63 ∂DH + c64DGDG+ c65DHDH + c66DHDH + c67DH GG+ c68DT H
+c69 [D,D]GG+ c70DGDG+ c71DHDH + c72DH GG+ c73DT H + c74 ∂GG
+c75 ∂H H + c76 ∂T
]
(Z2)
+
θ12
z212
[
c77DT
(2) + c78T
(1)DT(1) + c79G∂DG+ c80H ∂DH + c81H G [D,D]G
+c82H G∂G+ c83HH GDG+ c84HHDGG+ c85H DGDG+ c86HDHDH
+c87H [D,D]GG+ c88HDGDG+ c89HDHDH + c90HDH GG+ c91H ∂GG
+c92HDGDG+ c93 T DT + c94 T GDG+ c95 T H DH + c96 T DGG+ c97 T ∂H
+c98 ∂DT + c99DH GDG+ c100DHDGG+ c101 ∂DH H + c102 [D,D]GDG
+c103 [D,D]T H + c104DG [D,D]G + c105DG∂G+ c106DH GDG+ c107DHDGG
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+c108DT DH + c109DT DH + c110DT GG+ c111DT H H + c112 ∂DGG+ c113 ∂GDG
+c114 ∂H DH + c115 ∂H DH + c116 ∂H GG+ c117 ∂H H H + c118 ∂T H + c119 ∂
2H
]
(Z2)
+
θ12
z212
[
c120DT
(2) + c121T
(1)DT(1) + c122G∂DG+ c123HH GDG+ c124HHDGG
+c125HDGDG+ c126H ∂H H + c127H G [D,D]G+ c128H G∂G + c129HDGDG
+c130H [D,D]GG+ c131HDGDG+ c132H ∂GG+ c133 T DT + c134 T GDG
+c135 T DGG+ c136 T DH H + c137 T ∂H + c138 ∂DT + c139DG [D,D]G+ c140DG∂G
+c141DH GDG+ c142DH HDH + c144DHH GG+ c144DHDGG+ c145DHDHH
+c146DH ∂H + c147DT DH + c148DT DH + c149DT GG+ c150DT H H + c151 ∂DGG
+c152 ∂DH H + c153 [D,D]GDG+ c154 [D,D]T H + c155DH GDG+ c156DHDGG
+c157 ∂DH H + c158 ∂GDG+ c159 ∂H DH + c160 ∂H GG+ c161 ∂T H + c162∂
2H
]
(Z2)
+
θ12θ12
z212
[
c163W
(3) + c164 [D,D]T
(2) + c165T
(1)W(2) + c166DT
(1)DT(1) + c167U
(3
2
)V(
3
2
)
+c168G∂[D,D]G+ c169GDGGDG+ c170GDGGDG+ c171G∂
2G+ c172H G∂DG
+c173HH G [D,D]G+ c174HH G∂G + c175HHDGDG+ c176HH [D,D]GG
+c177HHDGDG+ c178HHDHDH + c179HH ∂GG + c180HDG [D,D]G
+c181HDG∂G+ c182HDH GDG+ c183HDHHDH + c184HDHDGG
+c185HDHDHH + c186HDH ∂H + c187H ∂DGG+ c188H [D,D]GDG
+c189HDH GDG+ c190HDHDGG+ c191H ∂DH H + c192H ∂GDG
+c193H ∂H DH + c194H ∂H GG+ c195H ∂
2H + c196H G∂DG + c197H [D,D]GDG
+c198HDG [D,D]G+ c199HDG∂G + c200HDH GDG+ c201HDHDGG
+c202H ∂DGG+ c203H ∂GDG+ c204 T ∂DH + c205 T [D,D]T + c206 T ∂DH
+c207 T G [D,D]G+ c208 T G∂G + c209 T H GDG+ c210 T H H DH + c211 T H DGG
+c212 T H DH H + c213 T H ∂H + c214 T H GDG+ c215 T H DGG+ c216 T T T
+c217 T T DH + c218 T T DH + c219 T T H H + c220 T DGDG+ c221 T DH DH
+c222 T DH DH + c223 T DT H + c224 T [D,D]GG+ c225 T DGDG+ c226 T DH DH
+c227 T DT H + c228 T ∂GG+ c229 T ∂H H + c230 ∂
2DH + c231 ∂
2DH + c232DG∂DG
+c233DH ∂DH + c234DH G [D,D]G+ c235DH G∂G+ c236DHH GDG
+c237DHHDGG+ c238DHDGDG+ c239DHDHDH + c240DHDHDH
+c241DH [D,D]GG+ c242DHDGDG+ c243DHDHDH + c244DHDH GG
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+c245DH ∂GG+ c246DT DT + c247DT GDG+ c248DT H DH + c249DT H DH
+c250DT H GG+ c251DT DGG+ c252DT ∂H + c253 ∂[D,D]T + c254 ∂DGDG
+c255 ∂DH DH + c256 ∂DH DH + c257 ∂DH GG+ c258 ∂DH H H + c259 ∂DT H
+c260 [D,D]G [D,D]G+ c261 [D,D]G∂G + c262 [D,D]T DH + c263 [D,D]T DH
+c264 [D,D]T GG+ c265 [D,D]T H H + c266 ∂[D,D]GG+ c267DG∂DG
+c268DH G [D,D]G+ c269DH G∂G + c270DHDGDG+ c271DH [D,D]GG
+c272DHDGDG+ c273DHDHDH + c274DH ∂GG+ c275DT GDG+ c276DT H DH
+c277DT H GG+ c278DT DGG+ c279DT DH H + c282DT ∂H + c281 ∂DGDG
+c282 ∂DH DH + c283 ∂DH GG+ c284 ∂DT H + c285 ∂G [D,D]G+ c286 ∂G∂G
+c287 ∂H GDG+ c288 ∂H H DH + c289 ∂H H GG+ c290 ∂H DGG+ c291 ∂H DH H
+c292 ∂H ∂H + c293 ∂H GDG+ c294 ∂H DGG+ c295 ∂T T + c296 ∂T DH + c297 ∂T DH
+c298 ∂T GG+ c299 ∂T H H + c300 ∂
2GG+ c301 ∂
2HH + c302 ∂
2T
]
(Z2)
+
1
z12
[
c303 ∂T
(2) + c304 ∂T
(1)T(1) + c305 ∂
2DH + c306G∂[D,D]G+ c307G∂
2G
+c308H G∂DG+ c309HH G∂G + c310HH ∂GG+ c311HDG∂G+ c312HDH ∂H
+c313H ∂DGG+ c314H ∂DH H + c315H ∂GDG+ c316H ∂H DH + c317H ∂H GG
+c318H ∂
2H + c319H G∂DG+ c320HDG∂G+ c321H ∂DGG+ c322H ∂GDG
+c333DT ∂H + c334 ∂DGDG+ c335 ∂DH DH + c336 ∂DH DH + c337 ∂DH GG
+c338 ∂DH H H + c339 ∂DT H + c340 [D,D]G∂G+ c341 ∂[D,D]GG+ c342DG∂DG
+c343DH G∂G+ c344DH ∂GG+ c345DT ∂H + c346 ∂DGDG+ c347 ∂DH DH
+c348 ∂DH GG+ c349 ∂DT H + c350 ∂G [D,D]G+ c351 ∂H GDG+ c352 ∂H H DH
+c353 ∂H H GG+ c354 ∂H DGG+ c355 ∂H DH H + c356 ∂H ∂H + c357 ∂H GDG
+c358 ∂H DGG+ c359 ∂T T + c360 ∂T DH + c361 ∂T DH + c362 ∂T GG+ c363 ∂T H H
+c364 ∂
2DH + c365 ∂
2GG+ c366 ∂
2HH + c367 ∂[D,D]T + c368 ∂
2T
]
(Z2)
+
θ12
z12
[
c369DW
(3) + c370 ∂DT
(2) + c371DT
(1)W(2) + c372T
(1)DW(2) + c373 ∂DT
(1)T(1)
+c374 ∂T
(1)DT(1) + c375 [D,D]T
(1)DT(1) + c376DU
(3
2
)V(
3
2
) + c377U
(3
2
)DV(
3
2
)
+c378H ∂
2DH + c379H G∂[D,D]G+ c380H G∂
2G+ c381HH G∂DG
+c382HHDG∂G+ c383HH ∂DGG + c384HH ∂GDG + c385HDG∂DG
+c386HDH ∂DH + c387HDH G [D,D]G+ c388HDH G∂G + c389H DHDGDG
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+c390HDHDHDH + c391HDH [D,D]GG+ c392HDHDGDG+ c393HDHDHDH
+c394HDH ∂GG+ c395H ∂DGDG+ c396H [D,D]G [D,D]G+ c397H [D,D]G∂G
+c398H ∂[D,D]GG+ c399HDG∂DG+ c400HDH G [D,D]G+ c401HDH G∂G
+c402HDHDGDG+ c403HDH [D,D]GG+ c404HDHDGDG
+c405HDHDHDH + c406HDH ∂GG+ c407H ∂DGDG+ c408H ∂DH DH
+c409H ∂DH GG+ c410H ∂G [D,D]G+ c411H ∂G∂G + c412H ∂H GDG
+c413H ∂H DGG+ c414H ∂
2GG+ c415HDG∂DG+ c416H DHDGDG
+c417H ∂DGDG+ c418 T G∂DG+ c419 T H ∂DH + c420 T H G [D,D]G
+c421 T H G∂G + c422 T H DGDG+ c423 T H DH DH + c424 T H [D,D]GG
+c425 T H DGDG+ c426 T H DHDH + c427 T H ∂GG+ c428 T T DT + c429 T T H DH
+c430 T T ∂H + c431 T ∂DH H + c432 T [D,D]GDG+ c433 T [D,D]T H
+c434 T DG [D,D]G+ c435 T DG∂G+ c436 T DH GDG+ c437 T DH DGG
+c438 T DT DH + c439 T DT DH + c440 T DT H H + c441T ∂DGG+ c442 T ∂GDG
+c443 T ∂H DH + c444 T ∂H DH + c445 T ∂H H H + c446 T ∂
2H + c447G∂
2DG
+c448GDG∂GG+ c449DGDGGDG+ c450DH G∂DG+ c451DHHDGDG
+c452DH [D,D]GDG+ c453DHDG [D,D]G + c454DHDG∂G+ c455DHDHGDG
+c456DHDHDGG+ c457DH ∂DGG + c458DH ∂GDG+ c459DT H GDG
+c460DT H DGG+ c461DT DGDG+ c462DT DT H + c463DT ∂H H
+c464 ∂DH GDG+ c465 ∂DH H DH + c466 ∂DH DGG+ c467 ∂DH ∂H
+c468 ∂
2DHH + c469 [D,D]G∂DG+ c470 [D,D]T DT + c471 [D,D]T GDG
+c472 [D,D]T H DH + c473 [D,D]T H DH + c474 [D,D]T H GG+ c475 [D,D]T DGG
+c476 [D,D]T ∂H + c477GDGG [D,D]G + c478 ∂[D,D]GDG+ c479 ∂[D,D]T H
+c480DG∂[D,D]G + c481DGDGGDG+ c482DG∂
2G+ c483DH G∂DG
+c484DH [D,D]GDG+ c485DHDG [D,D]G + c486DHDG∂G
+c487DHDH GDG+ c488DHDHDGG+ c489DH ∂DGG+ c490DH ∂GDG
+c491DT ∂DH + c492DT ∂DH + c493DT G [D,D]G+ c494DT G∂G
+c495DT H GDG+ c496DT H H DH + c497DT H DGG+ c498DT H DH H
+c499DT H ∂H + c500DT H GDG+ c501DT H DGG+ c502DT DGDG
+c503DT DH DH + c504DT DH DH + c505DT [D,D]GG+ c506DT DGDG
+c507DT DH DH + c508DT DH GG+ c509DT ∂GG+ c510DT ∂H H + c511 ∂
2DT
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+c512GDGDGDG+ c513 ∂DG [D,D]G+ c514 ∂DG∂G + c515 ∂DH GDG
+c516 ∂DH DGG+ c517 ∂DT T + c518 ∂DT DH + c519 ∂DT DH + c520 ∂DT GG
+c521 ∂DT H H + c522GDGDGDG+ c523 ∂
2DGG+ c524 ∂G∂DG + c525 ∂GGGDG
+c526 ∂H ∂DH + c527 ∂H G [D,D]G+ c528 ∂H GG+ c529 ∂H H GDG
+c530 ∂H H H DH + c531 ∂H H DGG+ c532 ∂H H DH H + c533 ∂H H ∂H
+c534 ∂H H GDG+ c535 ∂H H DGG+ c536 ∂H,DGDG+ c537 ∂H DH,DH
+c538 ∂H DH DH + c539 ∂H [D,D]GG+ c540 ∂H DGDG+ c541 ∂H DH DH
+c542 ∂H ∂GG + c543 ∂H DGDG+ c544 ∂T DT + c545 ∂T GDG+ c546 ∂T H DH
+c547 ∂T H DH + c548 ∂T H GG+ c549 ∂T T H + c550 ∂T DGG+ c551 ∂T ∂H
+c552G [D,D]GGDG+ c553 ∂
2GDG+ c554 ∂
2HDH + c555 ∂
2H DH + c556 ∂
2H GG
+c557 ∂
2HH H + c558 ∂
2T H + c559 ∂
3H
]
(Z2)
+
θ12
z12
[
c560DW
(3) + c561 ∂DT
(2) + c562DT
(1)W(2) + c563T
(1)DW(2) + c564 ∂DT
(1)T(1)
+c565 ∂T
(1)DT(1) + c566DT
(1) [D,D]T(1) + c567DU
(3
2
)V(
3
2
) + c568U
(3
2
)DV(
3
2
)
+c569HH G∂DG+ c570HHDG∂G + c571HHD∂GG + c572HH ∂GDG
+c573HDG∂DG+ c574HDH DGDG+ c575HDH ∂H H + c576H ∂DGDG]
+c577HDHDGDG+ c578H ∂H GDG+ c579H ∂H H DH + c580H ∂H DGG
+c581H ∂
2H H + c582H G∂[D,D]G+ c583H G∂
2G + c584HDG∂DG
+c585H ∂DGDG+ c586H [D,D]G [D,D]G+ c587H [D,D]G∂G + c588H ∂[D,D]GG
+c589HDG∂DG+ c590HDH G [D,D]G + c591HDH G∂G + c592HDHDGDG
+c593HDH [D,D]GG+ c594H DHDGDG+ c595HDH ∂GG + c596H ∂DGDG
+c597H ∂G [D,D]G+ c598H ∂G∂G + c599H ∂
2GG+ c600 T G∂DG+ c601 T H ∂H H
+c602 T H G [D,D]G+ c603 T H G∂G + c604 T H DGDG+ c605 T H [D,D]GG
+c606 T H DGDG+ c607 T H ∂GG+ c608 T T DT + c609 T T DH H + c610 T T ∂H
+c611 T DG [D,D]G+ c612 T DG∂G+ c613 T DH GDG+ c614 T DH H DH
+c615 T DH DGG+ c616 T DH DH H + c617 T DH ∂H + c618 T DT DH + c618 T DT DH
+c619 T DT DH + c620 T DT H H + c621 T ∂DGG+ c622 T ∂DH H + c623 T [D,D]GDG
+c624 T DDT H + c625 T ∂DH H + c626 T ∂GDG+ c627 T ∂H DH + c628 T ∂
2H
+c629G∂
2DG+ c630GDGDGDG+ c631DG∂[D,D]G+ c632DGDGGDG
+c633DGDGGDG+ c634DG∂
2G+ c635DH G∂DG + c636DHH G [D,D]G
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+c637DHH G∂G+ c638DHHDGDG+ c639DH H [D,D]GG+ c640DHHDGDG
+c641DHHDHDH + c642DH H ∂GG+ c643DHDG [D,D]G+ c644DHDG∂G
+c645DHDH GDG+ c646DHDHHDH + c647DHDHDGG+ c648DHDH DHH
+c649DHDH ∂H + c650DH ∂DGG+ c651DH [D,D]GDG+ c652DHDH GDG
+c653DHDHDGG+ c654DH ∂DH H + c655DH ∂GDG+ c656DH ∂H DH
+c657DH ∂
2H + c658DT ∂DH + c659DT DDT + c660DT ∂DH + c661DT G [D,D]G
+c662DT G∂G + c663DT H GDG+ c664DT H H DH + c665DT H DGG
+c666DT H DH H + c667DT H ∂H + c668DT H GDG+ c669DT H DGG
+c670DT DGDG+ c671DT DH DH + c672DT DH DH + c673DT DH GG
+c674DT [D,D]GG+ c675DT DGDG+ c676DT DH DH + c677DT DT H
+c678DT ∂GG + c679DT ∂H H + c680 ∂
2DT + c681GDG∂GG+ c682G [D,D]GGDG
+c683 ∂DG [D,D]G + c684 ∂DG∂G + c685 ∂DH GDG + c686 ∂DH H DH
+c687 ∂DH H GG+ c688 ∂DH DGG+ c689 ∂DH DH H + c690 ∂DH ∂H + c691 ∂DT T
+c692 ∂DT DH + c693 ∂DT DH + c694 ∂DT GG+ c695 ∂DT H H + c696GDGG [D,D]G
+c697 ∂
2DGG+ c698 ∂
2DHH + c699 [D,D]G∂DG+ c700 [D,D]T GDG
+c701 [D,D]T H DH + c702 [D,D]T H GG+ c703 [D,D]T DGG+ c704 [D,D]T DH H
+c705 [D,D]T ∂H + c706 [D,D]∂GDG + c707D ∂DT H + c708DH G∂DG
+c709DHDG [D,D]G+ c710DHDG∂G+ c711DH ∂DGG+ c712DH [D,D]GDG
+c713DH ∂GDG+ c714DT H GDG+ c715DT H DGG+ c716DT DGDG
+c717DT ∂H H + c718 ∂DH GDG+ c719 ∂DH DGG+ c720 ∂DH ∂H + c721 ∂
2DHH
+c722 ∂G∂DG+ c723 ∂GGGDG+ c724 ∂H H GDG+ c725 ∂H H DGG
+c726 ∂H DGDG+ c727 ∂H ∂H H + c728 ∂H G [D,D]G+ c729 ∂H G∂G
+c730 ∂H H GDG+ c731 ∂H H DGG+ c732 ∂H DGDG+ c733 ∂H [D,D]GG
+c734 ∂H DGDG+ c735 ∂H DH DH + c736 ∂H ∂GG+ c737 ∂T DT + c738 ∂T GDG
+c739 ∂T H DH + c740 ∂T H GG+ c741 ∂T T H + c742 ∂T DGG+ c743 ∂T DH H
+c744 ∂T ∂H + c745GDGDGDG+ c746 ∂
2GDG + c747 ∂
2H DH + c748 ∂
2H GG
+c749 ∂
2T H + c750∂
3H
]
(Z2)
+
θ12θ12
z12
[
c751 ∂W
(3) + c752 ∂[D,D]T
(2) + c753 ∂T
(1)W(2) + c754T
(1) ∂W(2)
+c755 ∂DT
(1)DT(1) + c756 ∂DT
(1)DT(1) + c757U
(3
2
) ∂V(
3
2
) + c758 ∂U
(3
2
)V(
3
2
)
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+c759GDG∂GDG+ c760G∂
3G+ c761H G∂
2DG+ c762HH G∂[D,D]G
+c763HH G∂
2G+ c764HHDG∂DG+ c765HH ∂DGDG+ c766H H [D,D]G∂G
+c767HH ∂[D,D]GG+ c768HHDG∂DG+ c769H H ∂DGDG+ c770HH ∂G [D,D]G
+c771HH ∂
2GG+ c772HDG∂[D,D]G+ c773HDG∂
2G+ c774HDH G∂DG
+c775HDHDG∂G+ c776HDHDH ∂H + c777HDH ∂DGG+ c778HDH ∂DH H
+c779HDH ∂GDG+ c780HDH ∂H DH + c781HDH ∂
2H + c782H ∂DG [D,D]G
+c783H ∂DG∂G+ c784H ∂
2DGG+ c785H [D,D]G∂DG+ c786H ∂[D,D]GDG
+c787HDH G∂DG+ c788HDHDG∂G + c789HDH ∂DGG+ c790H DH ∂GDG
+c791H ∂DH GDG+ c792H ∂DH H DH + c793H ∂DH DGG+ c794H ∂DH ∂H
+c795H ∂
2DHH + c796H ∂G∂DG+ c797H ∂H G [D,D]G + c798H ∂H G∂G
+c799H ∂H DGDG+ c800H ∂H [D,D]GG+ c801H ∂H DGDG+ c802H ∂H DH DH
+c803H ∂H ∂GG + c804H ∂
2GDG+ c805H ∂
2HDH + c806H ∂
2H GG+ c807H ∂
3H
+c808H G∂
2DG+ c809H [D,D]G∂DG+ c810H ∂[D,D]GDG+ c811HDG∂[D,D]G
+c812HDG∂
2G+ c813H DHG∂DG + c814HDHDG∂G+ c815HDH ∂DGG
+c816HDH ∂GDG+ c817H ∂DG [D,D]G+ c818H ∂DG∂G + c819H ∂
2DGG
+c820H ∂G∂DG + c821H ∂
2GDG+ c822 T ∂
2DH + c823 T ∂
2DH + c824 T G∂[D,D]G
+c825 T G∂
2G+ c826 T H G∂DG+ c827 T H DG∂G + c828 T H DH ∂H
+c829 T H ∂DGG+ c830 T H ∂DH H + c831 T H ∂GDG+ c832 T H ∂H DH
+c833 T H ∂
2H + c834 T H G∂DG + c835 T H DG∂G+ c836 T H ∂DGG
+c837 T H ∂GDG + c838 T T ∂DH + c839 T T ∂DH + c840 T T H ∂H + c841 T T ∂H H
+c842 T DG∂DG+ c843 T DH ∂DH + c844 T DT ∂H + c845 T ∂DGDG
+c846 T ∂DH DH + c847 T ∂DH DH + c848 T ∂DH H H + c849 T [D,D]G∂G
+c850 T ∂[D,D]GG+ c851 T DG∂DG+ c852 T DT ∂H + c853 T ∂DGDG
+c854 T ∂DH DH + c855 T ∂G [D,D]G+ c856 T ∂H GDG + c857 T ∂H H DH
+c858 T ∂H DGG+ c859 T ∂H DH H + c860 T ∂H ∂H + c861 T ∂H GDG
+c862 T ∂H DGG+ c863 T ∂
2GG+ c864 T ∂
2HH + c865 ∂
3DH + c866GDG∂GDG
+c867DG∂
2DG+ c868DH ∂
2DH + c869DH G∂[D,D]G+ c870DH G∂
2G
+c871DHH G∂DG+ c872DH HDG∂G+ c873DHH ∂DGG+ c874DHH ∂GDG
+c875DHDG∂DG + c876DHDH ∂DH + c877DH ∂DGDG+ c878DH [D,D]G∂G
+c879DH ∂[D,D]GG+ c880DHDG∂DG+ c881DHDH G∂G + c882DHDH ∂GG
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+c883DH ∂DGDG+ c884DH ∂DH DH + c885DH ∂DH GG+ c886DH ∂G [D,D]G
+c887DH ∂G∂G + c888DH ∂H GDG+ c889DH ∂H DGG+ c890DH ∂
2GG
+c891DT G∂DG+ c892DT H ∂DH + c893DT H G∂G + c894DT H ∂GG
+c895DT ∂DH H + c896DT DG∂G+ c897DT ∂DGG+ c898DT ∂GDG
+c899DT ∂H DH + c900DT ∂H DH + c901DT ∂H GG+ c902DT ∂
2H
+c903 ∂DG∂DG+ c904 ∂DGGGDG+ c905 ∂DH ∂DH + c906DH ∂DH
+c907 ∂DH G [D,D]G + c908 ∂DH G∂G + c909 ∂DH H GDG+ c910 ∂DH H H DH
+c911 ∂DH H DGG+ c912 ∂DH H DH H + c913 ∂DH H ∂H + c914 ∂DH H GDG
+c915 ∂DH H DGG+ c916 ∂DH DGDG+ c917 ∂DH DH DH + c918 ∂DH DH DH
+c919 ∂DH [D,D]GG+ c920 ∂DH DGDG+ c921 ∂DH DH DH + c922 ∂DH DH GG
+c923 ∂DH ∂GG+ c924 ∂DH ∂H H + c925 ∂DT DT + c926 ∂DT GG+ c927 ∂DT H DH
+c928 ∂DT H DH + c929 ∂DT H GG+ c930 ∂DT T H + c931 ∂DT DGG+ c932 ∂DT ∂H
+c933GDG∂DGG+ c934 ∂
2DGDG+ c935 ∂
2DHDH + c936 ∂
2DHDH
+c937 ∂
2DH GG+ c938 ∂
2DH HH + c939 ∂
2DT H + c940 [D,D]G∂[D,D]G
+c941 [D,D]G∂
2G+ c942 [D,D]T ∂DH + c943 [D,D]T ∂DH + c944 [D,D]T G∂G
+c945 [D,D]T H ∂H + c946 [D,D]T ∂GG+ c947 [D,D]T ∂H H + c948 ∂[D,D]G [D,D]G
+c949 ∂[D,D]G∂G + c950 ∂[D,D]T T + c951 [D,D]T DH + c952 ∂[D,D]T DH
+c953 ∂[D,D]T GG+ c954 ∂[D,D]T H H + c955 ∂
2[D,D]GG+ c956DG∂
2DG
+c957DH G∂[D,D]G + c958DH G∂
2G+ c959DHDG∂DG+ c960DH ∂DGDG
+c961DH [D,D]G∂G + c962DH [D,D]GG+ c963DHDG∂DG+ c964DH ∂DGDG
+c965DH ∂G [D,D]G + c966DH ∂G∂G + c967DH ∂
2GG+ c968DT G∂DG
+c969DT H G∂G + c970DT H ∂GG + c971DT DG∂G + c972DT DH ∂H
+c973DT ∂DGG+ c974DT ∂DH H + c975DT ∂DH H + c976DT ∂GDG
+c977DT ∂H DH + c978DT ∂H GG+ c979DT ∂
2H + c980 ∂DG∂DG
+c981 ∂DGGGDG+ c982 ∂DH ∂DH + c983 ∂DH G [D,D]G+ c984 ∂DH G∂G
+c985 ∂DH H GDG+ c986 ∂H H DGG+ c987 ∂DH DGDG+ c988 ∂DH [D,D]GG
+c989 ∂DH DGDG+ c990 ∂DH DH DH + c991 ∂DH ∂GG+ c992 ∂DT DT
+c993 ∂DT GDG+ c994 ∂DT H DH + c995 ∂DT H GG+ c996 ∂DT T H
+c997 ∂DT DGG+ c998 ∂DT DH H + c999 ∂DT ∂H + c1000G∂
2[D,D]G
+c1001 ∂
2DGDG+ c1002 ∂
2DHDH + c1003 ∂
2DH GG+ c1004 ∂
2DT H + c1005 ∂G [D,D]G
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+c1006 ∂GDGGDG+ c1007 ∂GDGGDG+ c1008 ∂G∂
2G+ c1009 ∂H G∂DG
+c1010 ∂H H G [D,D]G+ c1011 ∂H H G∂G + c1012 ∂H H DGDG+ c1013 ∂H H [D,D]GG
+c1014 ∂H H DGDG+ c1015 ∂H H DHDH + c1016 ∂H H ∂GG+ c1017 ∂H DG [D,D]G
+c1018 ∂H DG∂G + c1019 ∂H DH GDG+ c1020 ∂H DH H DH + c1021 ∂H DH DGG
+c1022 ∂H DH DH H + c1023 ∂H DH ∂H + c1024 ∂H ∂DGG+ c1025 ∂H [D,D]GDG
+c1026 ∂H DH GDG+ c1027 ∂H DH DGG+ c1028 ∂H ∂DH H + c1029 ∂H ∂GDG
+c1030 ∂H ∂H DH + c1031 ∂H ∂
2H + c1032 ∂H G∂DG+ c1033 ∂H [D,D]GDG
+c1034 ∂H DG [D,D]G+ c1035 ∂H DG∂G+ c1036 ∂H DH GDG+ c1037 ∂H DH DGG
+c1038 ∂H ∂DGG + c1039 ∂H ∂GDG + c1040 ∂T ∂DH + c1041 ∂T [D,D]T + c1042 ∂T ∂DH
+c1043 ∂T G [D,D]G+ c1044 ∂T G∂G+ c1045 ∂T H GDG+ c1046 ∂T H H DH
+c1047 ∂T H DGG+ c1048 ∂T H DH H + c1049 ∂T H ∂H + c1050 ∂T H GDG
+c1051 ∂T H DGG+ c1052 ∂T T T + c1053 ∂T T DH + c1054 ∂T T DH + c1055 ∂T T H H
+c1056 ∂T DGDG+ c1057 ∂T DH DH + c1058 ∂T DH DH + c1059 ∂T DT H
+c1060 ∂T [D,D]GG+ c1061 ∂T DGDG+ c1062 ∂T DH DH + c1063 ∂T DT H
+c1064 ∂T ∂GG + c1065 ∂T ∂H H + c1066 ∂T ∂T + c1067 ∂
2[D,D]T + c1068GDG∂DGG
+c1069 ∂
2G [D,D]G + c1070 ∂
2G∂G+ c1071 ∂
2H GDG+ c1072 ∂
2HH DH
+c1073 ∂
2HH GG+ c1074 ∂
2HDGG+ c1075 ∂
2H DHH + c1076 ∂
2H ∂H
+c1077 ∂
2H GDG+ c1078 ∂
2HDGG+ c1079 ∂
2T T + c1080 ∂
2T DH + c1081 ∂
2T DH
+c1082 ∂
2T GG+ c1083 ∂
2T H H + c1084 ∂
3GG+ c1085 ∂
3HH + c1086 ∂
3DH + c1087 ∂
3T
]
(Z2),
where the coefficients are
c1 =
256kN(3 + 2k +N)(3 + k + 2N)
3(2 + k +N)3
,
c2 =
128(9k + 12k2 + 4k3 + 9N + 30kN + 14k2N + 12N2 + 14kN2 + 4N3)
3(2 + k +N)3
,
c3 = −128(k −N)(9 + 12k + 4k
2 + 12N + 7kN + 4N2)
3(2 + k +N)4
,
c4 =
128(k −N)(9 + 12k + 4k2 + 12N + 7k N + 4N2)
3(2 + k +N)4
,
c5 =
128(k −N)(9 + 12k + 4k2 + 12N + 7k N + 4N2)
3(2 + k +N)4
,
c6 = −128(9k + 12k
2 + 4k3 + 9N + 12kN + 5k2N + 12N2 + 5kN2 + 4N3)
3(2 + k +N)4
,
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c7 = −128(18 + 63k + 52k
2 + 12k3 + 63N + 112kN + 42k2N + 52N2 + 42kN2 + 12N3)
9(2 + k +N)3
,
c8 =
128(18 + 63k + 52k2 + 12k3 + 27N + 58kN + 25k2N + 16N2 + 13kN2 + 4N3)
9(2 + k +N)4
,
c9 = −256(3k + 2k
2 + 3N + 8kN + 3k2N + 2N2 + 3kN2)
3(2 + k +N)4
,
c10 = −128(18 + 45k + 40k
2 + 12k3 + 45N + 46kN + 15k2N + 40N2 + 15k N2 + 12N3)
9(2 + k +N)4
,
c11 = −256(3 + 2k +N)(3 + k + 2N)
9(2 + k +N)4
, c12 =
256(k −N)(3 + 2k + 2N)
3(2 + k +N)3
,
c13 =
128(18 + 27k + 16k2 + 4k3 + 63N + 58kN + 13k2N + 52N2 + 25kN2 + 12N3)
9(2 + k +N)4
,
c14 = −128(−18 + 9k + 26k
2 + 8k3 − 99N − 58k N − k2N − 94N2 − 37kN2 − 24N3)
9(2 + k +N)4
,
c15 =
128(18 + 63k + 52k2 + 12k3 + 63N + 112kN + 42k2N + 52N2 + 42kN2 + 12N3)
9(2 + k +N)3
,
c16 =
128(18 + 27k + 16k2 + 4k3 + 63N + 58kN + 13k2N + 52N2 + 25kN2 + 12N3)
9(2 + k +N)4
,
c17 = −256(3k + 2k
2 + 3N + 8kN + 3k2N + 2N2 + 3kN2)
3(2 + k +N)4
,
c18 =
256(3 + 2k +N)(3 + k + 2N)
9(2 + k +N)4
, c19 = −256(k −N)(3 + 2k + 2N)
3(2 + k +N)3
,
c20 =
128(18 + 63k + 52k2 + 12k3 + 27N + 58kN + 25k2N + 16N2 + 13kN2 + 4N3)
9(2 + k +N)4
,
c21 = −128(18 + 45k + 40k
2 + 12k3 + 45N + 46kN + 15k2N + 40N2 + 15k N2 + 12N3)
9(2 + k +N)4
,
c22 = −128(18 + 99k + 94k
2 + 24k3 − 9N + 58kN + 37k2N − 26N2 + k N2 − 8N3)
9(2 + k +N)4
,
c23 = −128(−9 + 18k + 31k
2 + 10k3 − 63N − 29kN + 4k2N − 65N2 − 23kN2 − 18N3)
9(2 + k +N)4
,
c24 =
128(9 + 63k + 65k2 + 18k3 − 18N + 29k N + 23k2N − 31N2 − 4kN2 − 10N3)
9(2 + k +N)4
,
c25 =
64(9 + 18k + 8k2 + 18N + 11kN + 8N2)
9(2 + k +N)3
,
c26 =
64(k −N)(45 + 54k + 16k2 + 54N + 31kN + 16N2)
9(2 + k +N)4
,
c27 = −128(3 + 2k +N)(3 + k + 2N)
9(2 + k +N)4
, c28 =
128(3 + 2k +N)(3 + k + 2N)
9(2 + k +N)4
,
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c29 = −128(9 + 36k + 38k
2 + 12k3 + 36N + 41k N + 15k2N + 38N2 + 15kN2 + 12N3)
9(2 + k +N)4
,
c30 = −128(3 + 2k +N)(3 + k + 2N)
9(2 + k +N)4
, c31 =
128(3 + 2k +N)(3 + k + 2N)
9(2 + k +N)4
,
c32 =
128(k −N)(3 + 2k + 2N)
3(2 + k +N)3
, c33 =
128(k −N)(3 + 2k + 2N)
3(2 + k +N)3
,
c34 = −128(3k + 2k
2 + 3N + 8kN + 3k2N + 2N2 + 3kN2)
3(2 + k +N)4
,
c35 = −128(3 + 2k +N)(3 + k + 2N)
9(2 + k +N)4
, c36 =
128(k −N)(3 + 2k + 2N)
3(2 + k +N)3
,
c37 = −64(9 + 18k + 8k
2 + 18N + 11kN + 8N2)
9(2 + k +N)3
,
c38 =
128(3k + 2k2 + 3N + 8k N + 3k2N + 2N2 + 3k N2)
3(2 + k +N)4
,
c39 = −128(3 + 2k +N)(3 + k + 2N)
9(2 + k +N)4
, c40 =
128(k −N)(3 + 2k + 2N)
3(2 + k +N)3
,
c41 =
64(k −N)(45 + 54k + 16k2 + 54N + 31kN + 16N2)
9(2 + k +N)4
,
c42 = −128(9 + 36k + 38k
2 + 12k3 + 36N + 41k N + 15k2N + 38N2 + 15kN2 + 12N3)
9(2 + k +N)4
,
c43 =
128(9 + 45k + 44k2 + 12k3 + 45N + 101kN + 42k2N + 44N2 + 42kN2 + 12N3)
9(2 + k +N)3
,
c44 = − 64(k −N)
3(2 + k +N)
,
c45 = −32(−k +N)(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
3(2 +N)(2 + k +N)3
,
c46 =
64(−36− 42k − 7k2 + 2k3 − 102N − 97kN − 17k2N − 76N2 − 41kN2 − 16N3)
9(2 + k +N)3
,
c47 =
1
9(2 +N)(2 + k +N)4
64(72 + 84k − 25k2 − 22k3 + 168N + 140kN − 51k2N
− 20k3N + 209N2 + 132kN2 − 14k2N2 + 121N3 + 46kN3 + 24N4),
c48 =
128(k −N)(3 + 6k + 2k2 + 6N + 5kN + 2N2)
9(2 + k +N)4
,
c49 = − 1
9(2 +N)(2 + k +N)4
32(84k + 91k2 + 26k3 + 204N + 268kN + 87k2N + 4k3N
+ 361N2 + 252kN2 + 26k2N2 + 211N3 + 74k N3 + 40N4),
c50 =
128(36− 6k − 47k2 − 18k3 + 96N + 37kN − 13k2N + 82N2 + 29kN2 + 20N3)
9(2 +N)(2 + k +N)4
,
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c51 =
64(−k +N)(32 + 35k + 10k2 + 61N + 47kN + 8k2N + 39N2 + 16kN2 + 8N3)
3(2 +N)(2 + k +N)5
,
c52 =
64(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c53 = −128(18 + 9k + 2k
2 + 27N + 5k N + 11N2)
9(2 + k +N)4
,
c54 = −64(−k +N)(32 + 35k + 10k
2 + 61N + 47kN + 8k2N + 39N2 + 16kN2 + 8N3)
3(2 +N)(2 + k +N)5
,
c55 =
1
9(2 +N)(2 + k +N)4
32(288 + 228k + 91k2 + 10k3 + 636N + 268kN + 31k2N
− 4k3N + 577N2 + 160kN2 − 2k2N2 + 231N3 + 46kN3 + 32N4),
c56 = −128(18 + 9k + 2k
2 + 27N + 5k N + 11N2)
9(2 + k +N)4
,
c57 =
128(36− 6k − 47k2 − 18k3 + 96N + 37kN − 13k2N + 82N2 + 29kN2 + 20N3)
9(2 +N)(2 + k +N)4
,
c58 = −32(48 + 52k + 3k
2 − 6k3 + 116N + 80kN + 5k2N + 85N2 + 30kN2 + 19N3)
3(2 +N)(2 + k +N)3
,
c59 =
64(−k +N)(24 + 31k + 10k2 + 53N + 45kN + 8k2N + 37N2 + 16kN2 + 8N3)
3(2 +N)(2 + k +N)4
,
c60 = −64(−k +N)(24 + 31k + 10k
2 + 53N + 45kN + 8k2N + 37N2 + 16kN2 + 8N3)
3(2 +N)(2 + k +N)4
,
c61 = −64(−k +N)(8 + 17k + 6k
2 + 11N + 11kN + 3N2)
3(2 +N)(2 + k +N)4
,
c62 =
64(48 + 28k − 9k2 − 6k3 + 92N + 44kN − k2N + 61N2 + 18kN2 + 13N3)
3(2 +N)(2 + k +N)4
,
c63 = − 1
9(2 +N)(2 + k +N)4
64(72 + 12k − 25k2 − 6k3 + 240N + 104kN − 27k2N
− 12k3N + 245N2 + 108kN2 − 2k2N2 + 105N3 + 34kN3 + 16N4),
c64 =
128(−36− 42k − 7k2 + 2k3 − 66N − 58kN − 7k2N − 43N2 − 22k N2 − 9N3)
9(2 + k +N)4
,
c65 =
1
3(2 +N)(2 + k +N)5
32(48 + 100k + 65k2 + 14k3 + 164N + 296kN + 161k2N
+ 28k3N + 191N2 + 284kN2 + 114k2N2 + 12k3N2 + 93N3 + 106kN3 + 24k2N3
+ 16N4 + 12kN4),
c66 =
1
9(2 +N)(2 + k +N)5
64(144 + 180k + 29k2 − 30k3 − 8k4 + 612N + 704kN
+ 181k2N − 18k3N − 4k4N + 923N2 + 844kN2 + 166k2N2 − 6k3N2 + 661N3
+ 420kN3 + 44k2N3 + 232N4 + 78kN4 + 32N5),
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c67 =
64(−k +N)(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
9(2 +N)(2 + k +N)5
,
c68 = − 256(k −N)
3(2 + k +N)3
, c69 =
128(k −N)(3 + 6k + 2k2 + 6N + 5k N + 2N2)
9(2 + k +N)4
,
c70 = − 1
9(2 +N)(2 + k +N)4
128(72 + 12k − 112k2 − 87k3 − 18k4 + 240N + 182kN
− 30k2N − 33k3N + 254N2 + 189kN2 + 22k2N2 + 108N3 + 49kN3 + 16N4),
c71 =
1
3(2 +N)(2 + k +N)5
32(48 + 100k + 65k2 + 14k3 + 164N + 296kN + 161k2N
+ 28k3N + 191N2 + 284kN2 + 114k2N2
+ 12k3N2 + 93N3 + 106kN3 + 24k2N3 + 16N4 + 12kN4),
c72 = −64(−k +N)(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
9(2 +N)(2 + k +N)5
,
c73 =
256(k −N)
3(2 + k +N)3
,
c74 =
1
9(2 +N)(2 + k +N)4
32(84k + 91k2 + 26k3 + 204N + 268kN + 87k2N + 4k3N
+ 361N2 + 252kN2 + 26k2N2 + 211N3 + 74k N3 + 40N4),
c75 = − 1
9(2 +N)(2 + k +N)4
32(288 + 132k − 113k2 − 62k3 + 732N + 340kN − 29k2N
+ 4k3N + 709N2 + 256kN2 − 2k2N2 + 267N3 + 46kN3 + 32N4),
c76 =
64(−k +N)(16 + 21k + 6k2 + 19N + 13kN + 5N2)
3(2 +N)(2 + k +N)3
, c77 = − 32(k −N)
3(2 + k +N)
,
c78 = −32(−k +N)(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
3(2 +N)(2 + k +N)3
,
c79 =
1
9(2 +N)(2 + k +N)4
32(72 + 372k + 345k2 + 86k3 + 168N + 552kN + 363k2N
+ 52k3N + 147N2 + 252kN2 + 90k2N2 + 55N3 + 30k N3 + 8N4),
c80 = − 1
9(2 +N)(2 + k +N)4
32(216 + 384k + 321k2 + 86k3 + 444N + 474kN + 295k2N
+ 52k3N + 357N2 + 178kN2 + 62k2N2 + 125N3 + 14kN3 + 16N4),
c81 =
32(36− 6k − 47k2 − 18k3 + 96N + 37kN − 13k2N + 82N2 + 29kN2 + 20N3)
9(2 +N)(2 + k +N)4
,
c82 =
1
9(2 +N)(2 + k +N)5
32(−216− 420k − 235k2 + k3 + 18k4 − 336N − 628kN
− 351k2N − 37k3N − 109N2 − 237kN2 − 110k2N2 + 47N3 + k N3 + 20N4),
c83 = −32(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
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c84 =
32(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c85 =
64(18 + 9k + 2k2 + 27N + 5k N + 11N2)
9(2 + k +N)4
,
c86 =
32(−k +N)(32 + 35k + 10k2 + 61N + 47kN + 8k2N + 39N2 + 16kN2 + 8N3)
3(2 +N)(2 + k +N)5
,
c87 =
32(18 + 9k + 2k2 + 27N + 5k N + 11N2)
9(2 + k +N)4
,
c88 = −64(36− 6k − 47k
2 − 18k3 + 96N + 37k N − 13k2N + 82N2 + 29k N2 + 20N3)
9(2 +N)(2 + k +N)4
,
c89 = −32(−k +N)(32 + 35k + 10k
2 + 61N + 47kN + 8k2N + 39N2 + 16kN2 + 8N3)
3(2 +N)(2 + k +N)5
,
c90 = −32(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c91 =
1
9(2 +N)(2 + k +N)5
32(−216− 468k − 361k2 − 86k3 − 288N − 592kN − 414k2N
− 70k3N − 19N2 − 138kN2 − 101k2N2 + 98N3 + 34kN3 + 29N4),
c92 = −64(−k +N)(8 + 17k + 6k
2 + 11N + 11kN + 3N2)
3(2 +N)(2 + k +N)4
,
c93 = −32(48 + 52k + 3k
2 − 6k3 + 116N + 80kN + 5k2N + 85N2 + 30kN2 + 19N3)
3(2 +N)(2 + k +N)3
,
c94 =
32(−k +N)(8 + 17k + 6k2 + 11N + 11kN + 3N2)
3(2 +N)(2 + k +N)4
,
c95 = −32(48 + 28k − 9k
2 − 6k3 + 92N + 44kN − k2N + 61N2 + 18k N2 + 13N3)
3(2 +N)(2 + k +N)4
,
c96 = −32(−k +N)(8 + 17k + 6k
2 + 11N + 11kN + 3N2)
3(2 +N)(2 + k +N)4
,
c97 = −32(−k +N)(72 + 87k + 26k
2 + 133N + 105kN + 16k2N + 81N2 + 32kN2 + 16N3)
3(2 +N)(2 + k +N)4
,
c98 = −64(18 + 99k + 99k
2 + 26k3 + 45N + 138kN + 67k2N + 33N2 + 43k N2 + 8N3)
9(2 + k +N)3
,
c99 = −32(−k +N)(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
9(2 +N)(2 + k +N)5
,
c100 =
32(−k +N)(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
9(2 +N)(2 + k +N)5
,
c100 =
32(−k +N)(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
9(2 +N)(2 + k +N)5
,
c101 = −128(3k + 2k
2 + 3N + 8kN + 3k2N + 2N2 + 3kN2)
3(2 + k +N)4
,
179
c102 = −32(3 + 2k +N)(6 + k + 5N)
9(2 + k +N)3
, c103 = − 64(k −N)
3(2 + k +N)3
,
c104 = −32(36− 18k − 59k
2 − 18k3 + 108N + 43kN − 19k2N + 88N2 + 35kN2 + 20N3)
9(2 +N)(2 + k +N)3
,
c105 = − 1
9(2 +N)(2 + k +N)4
32(−144− 168k − 22k2 + 51k3 + 18k4 − 336N − 400kN
− 150k2N − 3k3N − 226N2 − 225kN2 − 68k2N2 − 36N3 − 23kN3 + 4N4),
c106 = − 1
3(2 +N)(2 + k +N)5
32(48 + 68k + 43k2 + 10k3 + 100N + 100kN + 49k2N
+ 8k3N + 73N2 + 40kN2 + 12k2N2 + 21N3 + 2k N3 + 2N4),
c107 =
1
3(2 +N)(2 + k +N)5
32(48 + 36k − 41k2 − 48k3 − 12k4 + 132N + 124kN + 7k2N
− 14k3N + 133N2 + 106kN2 + 18k2N2 + 55N3 + 24k N3 + 8N4),
c108 =
32(−k +N)(24 + 31k + 10k2 + 53N + 45kN + 8k2N + 37N2 + 16kN2 + 8N3)
3(2 +N)(2 + k +N)4
,
c109 = −32(−k +N)(8 + 23k + 10k
2 + 37N + 41k N + 8k2N + 33N2 + 16kN2 + 8N3)
3(2 +N)(2 + k +N)4
,
c110 = −32(−k +N)(8 + 17k + 6k
2 + 11N + 11kN + 3N2)
3(2 +N)(2 + k +N)4
,
c111 =
32(48 + 28k − 9k2 − 6k3 + 92N + 44kN − k2N + 61N2 + 18kN2 + 13N3)
3(2 +N)(2 + k +N)4
,
c112 =
1
9(2 +N)(2 + k +N)4
32(72 + 252k + 249k2 + 70k3 + 288N + 492kN + 291k2N
+ 44k3N + 303N2 + 276kN2 + 78k2N2 + 119N3 + 42kN3 + 16N4),
c113 = − 1
9(2 +N)(2 + k +N)4
32(−144− 384k − 292k2 − 64k3 − 120N − 448kN − 321k2N
− 50k3N + 92N2 − 90k N2 − 77k2N2 + 115N3 + 28kN3 + 27N4),
c114 = − 1
3(2 +N)(2 + k +N)5
32(48 + 148k + 121k2 + 30k3 + 212N + 496kN + 317k2N
+ 60k3N + 271N2 + 500kN2 + 226k2N2 + 24k3N2 + 137N3 + 194kN3 + 48k2N3
+ 24N4 + 24kN4),
c115 = − 1
9(2 +N)(2 + k +N)5
32(516k + 897k2 + 526k3 + 104k4 + 60N + 1008kN
+ 1271k2N + 500k3N + 52k4N + 111N2 + 668kN2 + 558k2N2 + 114k3N2 + 127N3
+ 202kN3 + 76k2N3 + 76N4 + 30kN4 + 16N5),
c116 =
1
3(2 +N)(2 + k +N)5
64(−24− 56k − 43k2 − 10k3 − 28N − 70k N − 49k2N − 8k3N
+ 5N2 − 16kN2 − 12k2N2 + 15N3 + 4kN3 + 4N4),
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c117 =
32(−k +N)(32 + 35k + 10k2 + 61N + 47kN + 8k2N + 39N2 + 16kN2 + 8N3)
3(2 +N)(2 + k +N)5
,
c118 =
64(k −N)(7 + 4k + 4N)
3(2 + k +N)3
,
c119 =
1
9(2 +N)(2 + k +N)4
16(288 + 132k − 27k2 − 10k3 + 1164N + 768kN + 129k2N
+ 4k3N + 1275N2 + 636kN2 + 66k2N2 + 541N3 + 138kN3 + 80N4),
c120 = − 32(k −N)
3(2 + k +N)
,
c121 = −32(−k +N)(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
3(2 +N)(2 + k +N)3
,
c122 =
1
9(2 +N)(2 + k +N)4
32(72 + 252k + 249k2 + 70k3 + 288N + 492kN + 291k2N
+ 44k3N + 303N2 + 276kN2 + 78k2N2 + 119N3 + 42kN3 + 16N4),
c123 = −32(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c124 =
32(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c125 = −64(−k +N)(8 + 17k + 6k
2 + 11N + 11kN + 3N2)
3(2 +N)(2 + k +N)4
,
c126 =
32(−k +N)(32 + 35k + 10k2 + 61N + 47kN + 8k2N + 39N2 + 16kN2 + 8N3)
3(2 +N)(2 + k +N)5
,
c127 =
32(18 + 9k + 2k2 + 27N + 5k N + 11N2)
9(2 + k +N)4
,
c128 = − 1
9(2 +N)(2 + k +N)5
32(−216− 468k − 361k2 − 86k3 − 288N − 592kN − 414k2N
− 70k3N − 19N2 − 138kN2 − 101k2N2 + 98N3 + 34kN3 + 29N4),
c129 =
64(18 + 9k + 2k2 + 27N + 5k N + 11N2)
9(2 + k +N)4
,
c130 =
32(36− 6k − 47k2 − 18k3 + 96N + 37kN − 13k2N + 82N2 + 29kN2 + 20N3)
9(2 +N)(2 + k +N)4
,
c131 = −64(36− 6k − 47k
2 − 18k3 + 96N + 37k N − 13k2N + 82N2 + 29k N2 + 20N3)
9(2 +N)(2 + k +N)4
,
c132 = − 1
9(2 +N)(2 + k +N)5
32(−216− 420k − 235k2 + k3 + 18k4 − 336N − 628kN
− 351k2N − 37k3N − 109N2 − 237kN2 − 110k2N2 + 47N3 + k N3 + 20N4),
c133 = −32(48 + 52k + 3k
2 − 6k3 + 116N + 80kN + 5k2N + 85N2 + 30kN2 + 19N3)
3(2 +N)(2 + k +N)3
,
181
c134 =
32(−k +N)(8 + 17k + 6k2 + 11N + 11kN + 3N2)
3(2 +N)(2 + k +N)4
,
c135 = −32(−k +N)(8 + 17k + 6k
2 + 11N + 11kN + 3N2)
3(2 +N)(2 + k +N)4
,
c136 =
32(48 + 28k − 9k2 − 6k3 + 92N + 44kN − k2N + 61N2 + 18kN2 + 13N3)
3(2 +N)(2 + k +N)4
,
c137 =
32(−k +N)(72 + 87k + 26k2 + 133N + 105kN + 16k2N + 81N2 + 32kN2 + 16N3)
3(2 +N)(2 + k +N)4
,
c138 =
1
9(2 +N)(2 + k +N)3
64(36 + 150k + 135k2 + 34k3 + 156N + 381kN + 212k2N
+ 26k3N + 168N2 + 248kN2 + 67k2N2 + 64N3 + 43k N3 + 8N4),
c139 =
32(3 + 2k +N)(6 + k + 5N)
9(2 + k +N)3
,
c140 = − 1
9(2 +N)(2 + k +N)4
32(−144− 384k − 292k2 − 64k3 − 120N − 448kN − 321k2N
− 50k3N + 92N2 − 90k N2 − 77k2N2 + 115N3 + 28kN3 + 27N4),
c141 =
1
3(2 +N)(2 + k +N)5
32(48 + 36k − 41k2 − 48k3 − 12k4 + 132N + 124kN + 7k2N
− 14k3N + 133N2 + 106kN2 + 18k2N2 + 55N3 + 24k N3 + 8N4),
c142 =
32(−k +N)(32 + 35k + 10k2 + 61N + 47kN + 8k2N + 39N2 + 16kN2 + 8N3)
3(2 +N)(2 + k +N)5
,
c143 =
32(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c144 = − 1
3(2 +N)(2 + k +N)5
32(48 + 68k + 43k2 + 10k3 + 100N + 100kN + 49k2N
+ 8k3N + 73N2 + 40kN2 + 12k2N2 + 21N3 + 2k N3 + 2N4),
c145 = −32(−k +N)(32 + 35k + 10k
2 + 61N + 47kN + 8k2N + 39N2 + 16kN2 + 8N3)
3(2 +N)(2 + k +N)5
,
c146 = − 1
9(2 +N)(2 + k +N)5
32(420k + 645k2 + 352k3 + 68k4 + 156N + 1080kN
+ 1145k2N + 434k3N + 52k4N + 291N2 + 866kN2 + 576k2N2 + 114k3N2 + 229N3
+ 268kN3 + 76k2N3 + 94N4 + 30kN4 + 16N5),
c147 =
32(−k +N)(8 + 23k + 10k2 + 37N + 41kN + 8k2N + 33N2 + 16k N2 + 8N3)
3(2 +N)(2 + k +N)4
,
c148 = −32(−k +N)(24 + 31k + 10k
2 + 53N + 45kN + 8k2N + 37N2 + 16kN2 + 8N3)
3(2 +N)(2 + k +N)4
,
c149 = −32(−k +N)(8 + 17k + 6k
2 + 11N + 11kN + 3N2)
3(2 +N)(2 + k +N)4
,
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c150 =
32(48 + 28k − 9k2 − 6k3 + 92N + 44kN − k2N + 61N2 + 18kN2 + 13N3)
3(2 +N)(2 + k +N)4
,
c151 =
1
9(2 +N)(2 + k +N)4
32(72 + 372k + 345k2 + 86k3 + 168N + 552kN + 363k2N
+ 52k3N + 147N2 + 252kN2 + 90k2N2 + 55N3 + 30k N3 + 8N4),
c152 = − 1
9(2 +N)(2 + k +N)4
32(216 + 336k + 219k2 + 50k3 + 492N + 510kN + 265k2N
+ 52k3N + 423N2 + 226kN2 + 62k2N2 + 143N3 + 14kN3 + 16N4),
c153 =
32(36− 18k − 59k2 − 18k3 + 108N + 43k N − 19k2N + 88N2 + 35k N2 + 20N3)
9(2 +N)(2 + k +N)3
,
c154 = − 64(k −N)
3(2 + k +N)3
,
c155 =
32(−k +N)(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
9(2 +N)(2 + k +N)5
,
c156 = −32(−k +N)(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
9(2 +N)(2 + k +N)5
,
c157 = −128(3k + 2k
2 + 3N + 8kN + 3k2N + 2N2 + 3kN2)
3(2 + k +N)4
,
c158 = − 1
9(2 +N)(2 + k +N)4
32(−144− 168k − 22k2 + 51k3 + 18k4 − 336N − 400kN
− 150k2N − 3k3N − 226N2 − 225kN2 − 68k2N2 − 36N3 − 23kN3 + 4N4),
c159 = − 1
3(2 +N)(2 + k +N)5
32(48 + 148k + 121k2 + 30k3 + 212N + 496kN + 317k2N
+ 60k3N + 271N2 + 500kN2 + 226k2N2 + 24k3N2 + 137N3 + 194kN3 + 48k2N3
+ 24N4 + 24kN4),
c160 = − 1
3(2 +N)(2 + k +N)5
64(−24− 56k − 43k2 − 10k3 − 28N − 70kN − 49k2N
− 8k3N + 5N2 − 16kN2 − 12k2N2 + 15N3 + 4kN3 + 4N4),
c161 = −64(k −N)(7 + 4k + 4N)
3(2 + k +N)3
,
c162 =
1
9(2 +N)(2 + k +N)4
16(−288− 1140k − 933k2 − 214k3 − 156N − 1272kN
− 849k2N − 116k3N + 189N2 − 396kN2 − 186k2N2 + 163N3 − 18kN3 + 32N4),
c163 = −54
5
, c164 =
16(k −N)
5(2 + k +N)
,
c165 =
6(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
(2 +N)(2 + k +N)2
,
c166 = −16(−k +N)(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
(2 +N)(2 + k +N)3
,
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c167 =
12(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42k N2 + 16N3)
(2 +N)(2 + k +N)2
,
c168 = − 1
3(2 +N)(2 + k +N)4
8(336 + 720k + 413k2 + 70k3 + 648N + 884kN + 189k2N
− 28k3N + 407N2 + 288kN2 − 26k2N2 + 101N3 + 22kN3 + 8N4),
c169 = −48(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c170 =
48(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c171 = − 1
3(2 +N)(2 + k +N)4
8(540 + 613k + 179k2 + 6k3 + 1349N + 1136kN + 157k2N
− 24k3N + 1223N2 + 699kN2 + 36k2N2 + 488N3 + 150kN3 + 72N4),
c172 =
1
(2 +N)(2 + k +N)5
32(156 + 355k + 273k2 + 92k3 + 12k4 + 335N + 506kN
+ 219k2N + 30k3N + 259N2 + 229kN2 + 36k2N2 + 90N3 + 36kN3 + 12N4),
c173 = −8(−k +N)(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)5
,
c174 =
24(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c175 = −16(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c176 = −8(−k +N)(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)5
,
c177 =
16(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c178 = −48(1 + k)(1 +N)(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)6
,
c179 = −24(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c180 = − 1
3(2 +N)(2 + k +N)4
8(144 + 322k + 155k2 + 18k3 + 326N + 482kN + 121k2N
+ 227N2 + 174kN2 + 47N3),
c181 = − 1
3(2 +N)(2 + k +N)5
8(1680 + 2440k + 952k2 + 49k3 − 18k4 + 4592N + 5432kN
+ 1623k2N + 89k3N + 4632N2 + 3959kN2 + 659k2N2 + 2025N3 + 943kN3 + 319N4),
c182 =
48(1 + k)(32 + 55k + 18k2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)5
,
c183 = −48(2 + 2k + k
2 + 2N +N2)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)6
,
184
c184 =
48(1 +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c185 = −48(1 + k)(1 +N)(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)6
,
c186 = − 1
3(2 +N)(2 + k +N)5
16(108− 64k − 343k2 − 130k3 + 442N − 44kN − 537k2N
− 128k3N + 585N2 + 52kN2 − 200k2N2 + 309N3 + 38kN3 + 56N4),
c187 = − 1
(2 +N)(2 + k +N)5
16(432 + 860k + 499k2 + 90k3 + 1036N + 1488kN + 531k2N
+ 36k3N + 917N2 + 868kN2 + 146k2N2 + 359N3 + 174kN3 + 52N4),
c188 =
8(144 + 434k + 367k2 + 90k3 + 214N + 418kN + 185k2N + 79N2 + 78kN2 + 7N3)
3(2 +N)(2 + k +N)4
,
c189 =
16(3 + k + 2N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c190 =
16(3 + 2k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c191 =
1
3(2 +N)(2 + k +N)5
16(360 + 356k − 4k2 − 40k3 + 1192N + 1063kN + 81k2N
− 38k3N + 1425N2 + 1000kN2 + 79k2N2 + 723N3 + 299kN3 + 128N4),
c192 =
1
3(2 +N)(2 + k +N)5
8(−480− 1444k − 1414k2 − 505k3 − 54k4 − 812N − 2168kN
− 1641k2N − 329k3N − 306N2 − 863kN2 − 431k2N2 + 81N3 − 43k N3 + 41N4),
c193 =
1
3(2 +N)(2 + k +N)5
32(−54− 334k − 379k2 − 106k3 + 145N − 104kN − 210k2N
− 26k3N + 384N2 + 232kN2 + k2N2 + 237N3 + 98kN3 + 44N4),
c194 = −32(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c195 =
1
3(2 +N)(2 + k +N)4
16(816 + 1263k + 483k2 + 38k3 + 1839N + 2112kN + 424k2N
− 26k3N + 1476N2 + 1129kN2 + 77k2N2 + 509N3 + 200kN3 + 64N4),
c196 = −16(−36− 121k − 46k
2 − 17N − 55kN + 4k2N + 29N2 + 14k N2 + 12N3)
(2 +N)(2 + k +N)4
,
c197 = − 1
3(2 +N)(2 + k +N)4
8(144 + 322k + 155k2 + 18k3 + 326N + 482kN + 121k2N
+ 227N2 + 174kN2 + 47N3),
c198 =
8(144 + 434k + 367k2 + 90k3 + 214N + 418kN + 185k2N + 79N2 + 78kN2 + 7N3)
3(2 +N)(2 + k +N)4
,
c199 =
1
3(2 +N)(2 + k +N)4
8(1320 + 1808k + 661k2 + 54k3 + 2644N + 2578kN + 515k2N
185
+ 1705N2 + 900kN2 + 343N3),
c200 = −48(1 +N)(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)5
,
c201 = −48(1 + k)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c202 =
64(6− 19k − 23k2 − 6k3 + 34N + 21kN + k2N + 38N2 + 22kN2 + 10N3)
(2 +N)(2 + k +N)4
,
c203 = − 1
3(2 +N)(2 + k +N)4
8(240 + 406k + 179k2 + 18k3 + 482N + 560kN + 133k2N
+ 317N2 + 192kN2 + 65N3),
c204 =
1
3(2 +N)(2 + k +N)4
16(−552− 1118k − 772k2 − 168k3 − 838N − 1261kN
− 623k2N − 66k3N − 223N2 − 192kN2 − 75k2N2 + 131N3 + 93kN3 + 48N4),
c205 = −16(32 + 81k + 56k
2 + 12k3 + 47N + 85k N + 30k2N + 19N2 + 20kN2 + 2N3)
(2 +N)(2 + k +N)3
,
c206 = − 1
3(2 +N)(2 + k +N)4
16(168− 274k − 467k2 − 138k3 + 694N − 131kN − 532k2N
− 114k3N + 934N2 + 240kN2 − 123k2N2 + 514N3 + 141kN3 + 96N4),
c207 =
16(180 + 263k + 121k2 + 18k3 + 331N + 331kN + 77k2N + 196N2 + 102kN2 + 37N3)
3(2 +N)(2 + k +N)4
,
c208 = −48(−16− 13k + 11k
2 + 6k3 − 11N + 15k N + 17k2N + 6N2 + 14kN2 + 3N3)
(2 +N)(2 + k +N)4
,
c209 =
48(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c210 =
48(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c211 = −48(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c212 = −48(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c213 =
32(146 + 235k + 89k2 + 6k3 + 274N + 282kN + 50k2N + 161N2 + 83kN2 + 30N3)
(2 +N)(2 + k +N)4
,
c214 = −48(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c215 =
48(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c216 = −16(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)3
,
186
c217 =
48(20 + 15k − 11k2 − 6k3 + 51N + 43k N + k2N + 40N2 + 22kN2 + 9N3)
(2 +N)(2 + k +N)4
,
c218 = −48(20 + 15k − 11k
2 − 6k3 + 51N + 43kN + k2N + 40N2 + 22kN2 + 9N3)
(2 +N)(2 + k +N)4
,
c219 =
48(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c220 =
32(−12− 163k − 152k2 − 36k3 − 11N − 167kN − 82k2N + 7N2 − 36k N2 + 4N3)
3(2 +N)(2 + k +N)4
,
c221 = − 1
(2 +N)(2 + k +N)5
16(−32− 147k − 150k2 − 40k3 − 13N − 207kN − 201k2N
− 38k3N + 69N2 − 51k N2 − 57k2N2 + 68N3 + 15kN3 + 16N4),
c222 =
1
(2 +N)(2 + k +N)5
32(32 + 47k + 43k2 + 40k3 + 12k4 + 113N + 91kN + 4k3N
+ 154N2 + 93kN2 − 7k2N2 + 91N3 + 37kN3 + 18N4),
c223 =
48(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c224 =
1
3(2 +N)(2 + k +N)4
16(180 + 263k + 121k2 + 18k3 + 331N + 331kN + 77k2N
+ 196N2 + 102kN2 + 37N3),
c225 = − 1
3(2 +N)(2 + k +N)4
32(372 + 689k + 394k2 + 72k3 + 673N + 829kN + 236k2N
+ 385N2 + 240kN2 + 70N3),
c226 = − 1
(2 +N)(2 + k +N)5
16(−32− 147k − 150k2 − 40k3 − 13N − 207kN − 201k2N
− 38k3N + 69N2 − 51k N2 − 57k2N2 + 68N3 + 15kN3 + 16N4),
c227 = −48(20 + 21k + 6k
2 + 25N + 13k N + 7N2)
(2 +N)(2 + k +N)3
,
c228 =
48(−16− 13k + 11k2 + 6k3 − 11N + 15kN + 17k2N + 6N2 + 14k N2 + 3N3)
(2 +N)(2 + k +N)4
,
c229 =
32(34− 4k − 23k2 − 6k3 + 89N + 63kN + 10k2N + 76N2 + 43k N2 + 18N3)
(2 +N)(2 + k +N)4
,
c230 = − 1
3(2 +N)(2 + k +N)4
16(384 + 793k + 510k2 + 104k3 + 947N + 1692kN + 892k2N
+ 136k3N + 912N2 + 1383kN2 + 578k2N2 + 60k3N2 + 399N3 + 476kN3 + 126k2N3
+ 64N4 + 48kN4),
c231 =
1
3(2 +N)(2 + k +N)4
8(672 + 1466k + 1007k2 + 218k3 + 1966N + 3680kN
+ 2075k2N + 340k3N + 2117N2 + 3198kN2 + 1322k2N2 + 120k3N2 + 977N3
187
+ 1070kN3 + 252k2N3 + 160N4 + 96kN4),
c232 = − 1
(2 +N)(2 + k +N)4
16(176 + 232k + 91k2 + 10k3 + 448N + 524kN + 183k2N
+ 20k3N + 433N2 + 384kN2 + 78k2N2 + 183N3 + 90kN3 + 28N4),
c233 =
1
3(2 +N)(2 + k +N)5
16(432 + 506k + 227k2 + 107k3 + 30k4 + 1546N + 1597kN
+ 645k2N + 277k3N + 60k4N + 2298N2 + 1891kN2 + 454k2N2 + 90k3N2 + 1731N3
+ 1016kN3 + 96k2N3 + 653N4 + 216kN4 + 96N5),
c234 =
1
3(2 +N)(2 + k +N)5
8(360 + 794k + 604k2 + 183k3 + 18k4 + 754N + 1326kN
+ 720k2N + 117k3N + 554N2 + 697kN2 + 206k2N2 + 164N3 + 111kN3 + 16N4),
c235 =
1
3(2 +N)(2 + k +N)5
8(744 + 1414k + 844k2 + 121k3 − 18k4 + 1478N + 1544kN
+ 138k2N − 145k3N + 1248N2 + 719kN2 − 88k2N2 + 594N3 + 223kN3 + 112N4),
c236 = −16(3 + 2k +N)(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)5
,
c237 = −16(3 + k + 2N)(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)5
,
c238 =
1
3(2 +N)(2 + k +N)5
32(96 + 257k + 186k2 + 40k3 + 223N + 497kN + 273k2N
+ 38k3N + 181N2 + 301kN2 + 93k2N2 + 58N3 + 55k N3 + 6N4),
c239 = − 1
(2 +N)(2 + k +N)6
16(1 + k)(1 +N)(60 + 77k + 22k2 + 121N + 115kN
+ 20k2N + 79N2 + 42kN2 + 16N3),
c240 = − 1
3(2 +N)(2 + k +N)6
16(180 + 475k + 591k2 + 366k3 + 80k4 + 479N + 851kN
+ 816k2N + 448k3N + 76k4N + 574N2 + 519kN2 + 231k2N2 + 98k3N2 + 423N3
+ 173kN3 − 18k2N3 + 184N4 + 46kN4 + 32N5),
c241 = − 1
3(2 +N)(2 + k +N)5
8(360 + 554k + 264k2 + 40k3 + 994N + 1214kN + 417k2N
+ 38k3N + 1006N2 + 868kN2 + 159k2N2 + 439N3 + 202kN3 + 69N4),
c242 =
1
3(2 +N)(2 + k +N)5
32(−96− 385k − 470k2 − 222k3 − 36k4 − 95N − 441kN
− 423k2N − 108k3N + 47N2 − 95kN2 − 79k2N2 + 68N3 + 15kN3 + 16N4),
c243 =
1
3(2 +N)(2 + k +N)6
16(180 + 475k + 591k2 + 366k3 + 80k4 + 479N + 851kN
+ 816k2N + 448k3N + 76k4N + 574N2 + 519kN2 + 231k2N2 + 98k3N2 + 423N3
+ 173kN3 − 18k2N3 + 184N4 + 46kN4 + 32N5),
188
c244 = −16(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c245 =
1
3(2 +N)(2 + k +N)5
8(24− 382k − 730k2 − 244k3 + 178N − 800kN − 1155k2N
− 230k3N + 198N2 − 620kN2 − 467k2N2 + 63N3 − 160kN3 + 5N4),
c246 = −16(96 + 232k + 153k
2 + 30k3 + 200N + 296kN + 95k2N + 127N2 + 90k N2 + 25N3)
(2 +N)(2 + k +N)3
,
c247 =
16(112 + 260k + 161k2 + 30k3 + 212N + 322kN + 99k2N + 125N2 + 96kN2 + 23N3)
(2 +N)(2 + k +N)4
,
c248 = −16(32 + 41k + 14k
2 + 87N + 77kN + 16k2N + 69N2 + 32k N2 + 16N3)
(2 +N)(2 + k +N)4
,
c249 = −16(96 + 223k + 147k
2 + 30k3 + 161N + 251kN + 83k2N + 82N2 + 66kN2 + 13N3)
(2 +N)(2 + k +N)4
,
c250 = −48(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c251 =
1
(2 +N)(2 + k +N)4
16(112 + 276k + 195k2 + 42k3 + 196N + 310kN + 109k2N
+ 103N2 + 80kN2 + 17N3),
c252 =
1
3(2 +N)(2 + k +N)4
16(336 + 700k + 443k2 + 90k3 + 716N + 926kN + 277k2N
+ 455N2 + 288kN2 + 89N3),
c253 = −16(3 + k + 2N)(24 + 33k + 10k
2 + 30N + 21k N + 8N2)
(2 + k +N)3
,
c254 = − 1
(2 +N)(2 + k +N)4
16(184 + 350k + 195k2 + 34k3 + 518N + 716kN + 255k2N
+ 20k3N + 525N2 + 486kN2 + 86k2N2 + 229N3 + 110kN3 + 36N4),
c255 =
1
3(2 +N)(2 + k +N)5
16(912 + 1782k + 1150k2 + 236k3 + 2526N + 4267kN
+ 2319k2N + 370k3N + 2593N2 + 3594kN2 + 1505k2N2 + 144k3N2 + 1153N3
+ 1187kN3 + 306k2N3 + 184N4 + 108kN4),
c256 =
1
3(2 +N)(2 + k +N)5
16(1008 + 2306k + 1958k2 + 776k3 + 120k4 + 2914N
+ 5029kN + 2955k2N + 748k3N + 60k4N + 3471N2 + 4228kN2 + 1447k2N2
+ 162k3N2 + 2175N3 + 1703kN3 + 240k2N3 + 716N4 + 288kN4 + 96N5),
c257 =
1
3(2 +N)(2 + k +N)5
16(240 + 300k − 31k2 − 50k3 + 828N + 791kN + 6k2N
− 34k3N + 896N2 + 552kN2 − 11k2N2 + 380N3 + 109kN3 + 56N4),
c258 = − 1
3(2 +N)(2 + k +N)5
16(−360− 896k − 689k2 − 158k3 − 652N − 1459kN
189
− 918k2N − 142k3N − 336N2 − 676kN2 − 277k2N2 − 12N3 − 65kN3 + 16N4),
c259 =
32(54 + 69k + 22k2 + 102N + 138kN + 38k2N + 74N2 + 63k N2 + 16N3)
3(2 +N)(2 + k +N)3
,
c260 =
4(120 + 170k + 65k2 + 6k3 + 226N + 228kN + 47k2N + 139N2 + 76k N2 + 27N3)
(2 +N)(2 + k +N)3
,
c261 =
1
3(2 +N)(2 + k +N)4
4(96− 48k − 266k2 − 139k3 − 18k4 − 728kN − 837k2N
− 203k3N − 110N2 − 669kN2 − 367k2N2 − 35N3 − 133kN3 +N4),
c262 =
1
3(2 +N)(2 + k +N)4
16(180 + 337k + 202k2 + 40k3 + 437N + 665kN + 297k2N
+ 38k3N + 375N2 + 413kN2 + 101k2N2 + 132N3 + 79kN3 + 16N4),
c263 = − 1
3(2 +N)(2 + k +N)4
16(180 + 337k + 202k2 + 40k3 + 437N + 665kN + 297k2N
+ 38k3N + 375N2 + 413kN2 + 101k2N2 + 132N3 + 79kN3 + 16N4),
c264 = −16(180 + 287k + 172k
2 + 36k3 + 307N + 313kN + 92k2N + 163N2 + 78k N2 + 28N3)
3(2 +N)(2 + k +N)4
,
c265 =
16(16 + 65k + 52k2 + 12k3 + 23N + 69kN + 28k2N + 7N2 + 16k N2)
(2 +N)(2 + k +N)4
,
c266 =
1
3(2 +N)(2 + k +N)4
8(336 + 720k + 413k2 + 70k3 + 648N + 884kN + 189k2N
− 28k3N + 407N2 + 288kN2 − 26k2N2 + 101N3 + 22kN3 + 8N4),
c267 = − 1
(2 +N)(2 + k +N)4
64(76 + 173k + 137k2 + 47k3 + 6k4 + 173N + 282kN
+ 141k2N + 23k3N + 147N2 + 154kN2 + 36k2N2 + 56N3 + 29kN3 + 8N4),
c268 =
1
3(2 +N)(2 + k +N)5
8(360 + 554k + 264k2 + 40k3 + 994N + 1214kN + 417k2N
+ 38k3N + 1006N2 + 868kN2 + 159k2N2 + 439N3 + 202kN3 + 69N4),
c269 = − 1
3(2 +N)(2 + k +N)5
8(−24 + 22k + 268k2 + 112k3 + 182N + 536kN + 597k2N
+ 110k3N + 528N2 + 836kN2 + 335k2N2 + 411N3 + 316kN3 + 91N4),
c270 = − 1
3(2 +N)(2 + k +N)5
32(96 + 257k + 186k2 + 40k3 + 223N + 497kN + 273k2N
+ 38k3N + 181N2 + 301kN2 + 93k2N2 + 58N3 + 55k N3 + 6N4),
c271 = − 1
3(2 +N)(2 + k +N)5
8(360 + 794k + 604k2 + 183k3 + 18k4 + 754N + 1326kN
+ 720k2N + 117k3N + 554N2 + 697kN2 + 206k2N2 + 164N3 + 111kN3 + 16N4),
c272 = − 1
3(2 +N)(2 + k +N)5
32(−96− 385k − 470k2 − 222k3 − 36k4 − 95N − 441kN
− 423k2N − 108k3N + 47N2 − 95kN2 − 79k2N2 + 68N3 + 15kN3 + 16N4),
190
c273 =
1
(2 +N)(2 + k +N)6
16(1 + k)(1 +N)(60 + 77k + 22k2 + 121N + 115kN + 20k2N
+ 79N2 + 42kN2 + 16N3),
c274 =
1
3(2 +N)(2 + k +N)5
8(744 + 1774k + 1306k2 + 253k3 − 18k4 + 1118N + 1808kN
+ 696k2N − 25k3N + 522N2 + 503kN2 + 44k2N2 + 120N3 + 67k N3 + 16N4),
c275 =
1
(2 +N)(2 + k +N)4
16(112 + 276k + 195k2 + 42k3 + 196N + 310kN + 109k2N
+ 103N2 + 80kN2 + 17N3),
c276 = −16(32 + 41k + 14k
2 + 87N + 77kN + 16k2N + 69N2 + 32k N2 + 16N3)
(2 +N)(2 + k +N)4
,
c277 =
48(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c278 =
16(112 + 260k + 161k2 + 30k3 + 212N + 322kN + 99k2N + 125N2 + 96kN2 + 23N3)
(2 +N)(2 + k +N)4
,
c279 = −16(96 + 223k + 147k
2 + 30k3 + 161N + 251kN + 83k2N + 82N2 + 66kN2 + 13N3)
(2 +N)(2 + k +N)4
,
c280 = − 1
3(2 +N)(2 + k +N)4
16(336 + 908k + 625k2 + 126k3 + 508N + 970kN + 347k2N
+ 229N2 + 240kN2 + 31N3),
c281 = − 1
(2 +N)(2 + k +N)4
32(28− 55k − 131k2 − 72k3 − 12k4 + 137N + 56kN − 63k2N
− 26k3N + 185N2 + 127kN2 + 10k2N2 + 94N3 + 42k N3 + 16N4),
c282 =
1
3(2 +N)(2 + k +N)5
16(528 + 1326k + 995k2 + 226k3 + 1638N + 3731kN
+ 2424k2N + 446k3N + 1844N2 + 3666kN2 + 1867k2N2 + 216k3N2 + 890N3
+ 1453kN3 + 450k2N3 + 152N4 + 180kN4),
c283 =
1
3(2 +N)(2 + k +N)5
16(240 + 768k + 695k2 + 178k3 + 360N + 797kN + 438k2N
+ 26k3N + 164N2 + 228kN2 + 55k2N2 + 44N3 + 31k N3 + 8N4),
c284 =
32(63 + 111k + 38k2 + 69N + 63k N + 16N2)
3(2 + k +N)3
,
c285 = − 1
3(2 +N)(2 + k +N)4
4(96− 48k − 266k2 − 139k3 − 18k4 − 728kN − 837k2N
− 203k3N − 110N2 − 669kN2 − 367k2N2 − 35N3 − 133kN3 +N4),
c286 =
1
3(2 +N)(2 + k +N)4
4(752k + 1048k2 + 273k3 − 18k4 + 688N + 2272kN + 1631k2N
+ 201k3N + 1432N2 + 2295kN2 + 747k2N2 + 985N3 + 735kN3 + 207N4),
191
c287 =
1
3(2 +N)(2 + k +N)5
16(−264− 1234k − 1345k2 − 538k3 − 72k4 + 22N − 812kN
− 765k2N − 164k3N + 681N2 + 418kN2 + 34k2N2 + 513N3 + 254kN3 + 104N4),
c288 =
1
3(2 +N)(2 + k +N)5
16(468 + 802k + 469k2 + 94k3 + 1124N + 1142kN + 177k2N
− 52k3N + 1071N2 + 686kN2 + 2k2N2 + 501N3 + 196kN3 + 88N4),
c289 =
32(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c290 = − 1
3(2 +N)(2 + k +N)5
16(672 + 910k + 373k2 + 46k3 + 1730N + 1838kN + 519k2N
+ 32k3N + 1677N2 + 1262kN2 + 188k2N2 + 717N3 + 292kN3 + 112N4),
c291 = − 1
3(2 +N)(2 + k +N)5
32(−234− 575k − 377k2 − 74k3 − 388N − 841kN − 447k2N
− 64k3N − 123N2 − 277kN2 − 100k2N2 + 69N3 + 19kN3 + 28N4),
c292 =
1
3(2 +N)(2 + k +N)5
16(96− 972k − 1653k2 − 874k3 − 152k4 + 156N − 2340kN
− 2993k2N − 1112k3N − 112k4N + 393N2 − 1544kN2 − 1530k2N2 − 312k3N2
+ 467N3 − 250kN3 − 208k2N3 + 212N4 + 24k N4 + 32N5),
c293 = − 1
3(2 +N)(2 + k +N)5
32(492 + 1057k + 652k2 + 124k3 + 1097N + 1688kN
+ 636k2N + 44k3N + 882N2 + 881kN2 + 152k2N2 + 309N3 + 154kN3 + 40N4),
c294 =
1
3(2 +N)(2 + k +N)5
32(384 + 851k + 692k2 + 254k3 + 36k4 + 925N + 1519kN
+ 801k2N + 142k3N + 813N2 + 889kN2 + 229k2N2 + 312N3 + 173kN3 + 44N4),
c295 = −48(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
(2 +N)(2 + k +N)3
,
c296 =
1
3(2 +N)(2 + k +N)4
16(96− 65k − 214k2 − 72k3 + 449N + 47k N − 341k2N
− 90k3N + 647N2 + 231kN2 − 99k2N2 + 374N3 + 117kN3 + 72N4),
c297 = − 1
3(2 +N)(2 + k +N)4
16(96− 49k − 206k2 − 72k3 + 433N + 55kN − 337k2N
− 90k3N + 631N2 + 231kN2 − 99k2N2 + 370N3 + 117kN3 + 72N4),
c298 = −48(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c299 =
48(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42k N2 + 16N3)
(2 +N)(2 + k +N)4
,
c300 =
1
3(2 +N)(2 + k +N)4
8(−540− 253k + 283k2 + 126k3 − 629N + 514kN + 797k2N
+ 144k3N + 229N2 + 1155kN2 + 456k2N2 + 460N3 + 450kN3 + 120N4),
192
c301 = − 1
3(2 +N)(2 + k +N)4
8(1248 + 1530k + 591k2 + 74k3 + 2850N + 2916kN
+ 1075k2N + 172k3N + 2283N2 + 1588kN2 + 338k2N2 + 695N3 + 200kN3 + 64N4),
c302 = − 1
3(2 +N)(2 + k +N)3
32(−108k − 133k2 − 38k3 + 12N − 196kN − 177k2N
− 28k3N + 41N2 − 84k N2 − 50k2N2 + 35N3 − 2kN3 + 8N4),
c303 = − 32(k −N)
3(2 + k +N)
,
c304 = −32(−k +N)(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
3(2 +N)(2 + k +N)3
,
c305 =
1
9(2 +N)(2 + k +N)4
32(72 + 84k − 25k2 − 22k3 + 168N + 140kN − 51k2N
− 20k3N + 209N2 + 132kN2 − 14k2N2 + 121N3 + 46kN3 + 24N4),
c306 =
64(k −N)(3 + 6k + 2k2 + 6N + 5kN + 2N2)
9(2 + k +N)4
,
c307 = − 1
9(2 +N)(2 + k +N)4
16(84k + 91k2 + 26k3 + 204N + 268kN + 87k2N + 4k3N
+ 361N2 + 252kN2 + 26k2N2 + 211N3 + 74k N3 + 40N4),
c308 =
64(36− 6k − 47k2 − 18k3 + 96N + 37kN − 13k2N + 82N2 + 29kN2 + 20N3)
9(2 +N)(2 + k +N)4
,
c309 =
32(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c310 =
32(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c311 = −64(18 + 9k + 2k
2 + 27N + 5kN + 11N2)
9(2 + k +N)4
,
c312 = −32(−k +N)(32 + 35k + 10k
2 + 61N + 47kN + 8k2N + 39N2 + 16kN2 + 8N3)
3(2 +N)(2 + k +N)5
,
c313 = −64(18 + 9k + 2k
2 + 27N + 5kN + 11N2)
9(2 + k +N)4
,
c314 =
32(−k +N)(32 + 35k + 10k2 + 61N + 47kN + 8k2N + 39N2 + 16kN2 + 8N3)
3(2 +N)(2 + k +N)5
,
c315 =
64(36− 6k − 47k2 − 18k3 + 96N + 37kN − 13k2N + 82N2 + 29kN2 + 20N3)
9(2 +N)(2 + k +N)4
,
c316 =
32(−k +N)(32 + 35k + 10k2 + 61N + 47kN + 8k2N + 39N2 + 16kN2 + 8N3)
3(2 +N)(2 + k +N)5
,
c317 =
32(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
193
c318 =
1
9(2 +N)(2 + k +N)4
16(288 + 228k + 91k2 + 10k3 + 636N + 268kN + 31k2N
− 4k3N + 577N2 + 160kN2 − 2k2N2 + 231N3 + 46kN3 + 32N4),
c319 = −64(18 + 9k + 2k
2 + 27N + 5kN + 11N2)
9(2 + k +N)4
,
c320 =
64(36− 6k − 47k2 − 18k3 + 96N + 37kN − 13k2N + 82N2 + 29kN2 + 20N3)
9(2 +N)(2 + k +N)4
,
c321 =
64(36− 6k − 47k2 − 18k3 + 96N + 37kN − 13k2N + 82N2 + 29kN2 + 20N3)
9(2 +N)(2 + k +N)4
,
c322 = −64(18 + 9k + 2k
2 + 27N + 5kN + 11N2)
9(2 + k +N)4
,
c323 =
32(−k +N)(24 + 31k + 10k2 + 53N + 45kN + 8k2N + 37N2 + 16kN2 + 8N3)
3(2 +N)(2 + k +N)4
,
c324 = −32(−k +N)(24 + 31k + 10k
2 + 53N + 45kN + 8k2N + 37N2 + 16kN2 + 8N3)
3(2 +N)(2 + k +N)4
,
c325 = −32(−k +N)(8 + 17k + 6k
2 + 11N + 11kN + 3N2)
3(2 +N)(2 + k +N)4
,
c326 =
32(48 + 28k − 9k2 − 6k3 + 92N + 44kN − k2N + 61N2 + 18kN2 + 13N3)
3(2 +N)(2 + k +N)4
,
c327 = −32(−k +N)(8 + 17k + 6k
2 + 11N + 11kN + 3N2)
3(2 +N)(2 + k +N)4
,
c328 =
32(48 + 28k − 9k2 − 6k3 + 92N + 44kN − k2N + 61N2 + 18kN2 + 13N3)
3(2 +N)(2 + k +N)4
,
c329 =
64(−36− 42k − 7k2 + 2k3 − 66N − 58kN − 7k2N − 43N2 − 22kN2 − 9N3)
9(2 + k +N)4
,
c330 =
1
9(2 +N)(2 + k +N)5
32(144 + 180k + 29k2 − 30k3 − 8k4 + 612N + 704kN
+ 181k2N − 18k3N − 4k4N + 923N2 + 844kN2 + 166k2N2 − 6k3N2 + 661N3
+ 420kN3 + 44k2N3 + 232N4 + 78kN4 + 32N5),
c331 =
32(−k +N)(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
9(2 +N)(2 + k +N)5
,
c332 =
32(−k +N)(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
9(2 +N)(2 + k +N)5
,
c333 = − 128(k −N)
3(2 + k +N)3
,
c334 =
64(−36− 42k − 7k2 + 2k3 − 66N − 58kN − 7k2N − 43N2 − 22kN2 − 9N3)
9(2 + k +N)4
,
c335 =
1
3(2 +N)(2 + k +N)5
32(48 + 100k + 65k2 + 14k3 + 164N + 296kN + 161k2N
194
+ 28k3N + 191N2 + 284kN2 + 114k2N2
+ 12k3N2 + 93N3 + 106kN3 + 24k2N3 + 16N4 + 12kN4),
c336 =
1
9(2 +N)(2 + k +N)5
32(144 + 180k + 29k2 − 30k3 − 8k4 + 612N + 704kN
+ 181k2N − 18k3N − 4k4N + 923N2 + 844kN2 + 166k2N2 − 6k3N2 + 661N3
+ 420kN3 + 44k2N3 + 232N4 + 78kN4 + 32N5),
c337 =
32(−k +N)(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
9(2 +N)(2 + k +N)5
,
c338 = −32(−k +N)(32 + 35k + 10k
2 + 61N + 47kN + 8k2N + 39N2 + 16kN2 + 8N3)
3(2 +N)(2 + k +N)5
,
c339 = − 128(k −N)
3(2 + k +N)3
, c340 =
64(k −N)(3 + 6k + 2k2 + 6N + 5kN + 2N2)
9(2 + k +N)4
,
c341 =
64(k −N)(3 + 6k + 2k2 + 6N + 5kN + 2N2)
9(2 + k +N)4
,
c342 = − 1
9(2 +N)(2 + k +N)4
64(72 + 12k − 112k2 − 87k3 − 18k4 + 240N + 182kN
− 30k2N − 33k3N + 254N2 + 189kN2 + 22k2N2 + 108N3 + 49kN3 + 16N4),
c343 = −32(−k +N)(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
9(2 +N)(2 + k +N)5
,
c344 = −32(−k +N)(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
9(2 +N)(2 + k +N)5
,
c345 =
128(k −N)
3(2 + k +N)3
,
c346 = − 1
9(2 +N)(2 + k +N)4
64(72 + 12k − 112k2 − 87k3 − 18k4 + 240N + 182kN
− 30k2N − 33k3N + 254N2 + 189kN2 + 22k2N2 + 108N3 + 49kN3 + 16N4),
c347 =
1
3(2 +N)(2 + k +N)5
32(48 + 100k + 65k2 + 14k3 + 164N + 296kN + 161k2N
+ 28k3N + 191N2 + 284kN2 + 114k2N2 + 12k3N2 + 93N3 + 106kN3 + 24k2N3
+ 16N4 + 12kN4),
c348 = −32(−k +N)(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
9(2 +N)(2 + k +N)5
,
c349 =
128(k −N)
3(2 + k +N)3
, c350 =
64(k −N)(3 + 6k + 2k2 + 6N + 5k N + 2N2)
9(2 + k +N)4
,
c351 =
64(36− 6k − 47k2 − 18k3 + 96N + 37kN − 13k2N + 82N2 + 29kN2 + 20N3)
9(2 +N)(2 + k +N)4
,
c352 =
32(−k +N)(32 + 35k + 10k2 + 61N + 47kN + 8k2N + 39N2 + 16kN2 + 8N3)
3(2 +N)(2 + k +N)5
,
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c353 =
32(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c354 = −64(18 + 9k + 2k
2 + 27N + 5kN + 11N2)
9(2 + k +N)4
,
c355 = −32(−k +N)(32 + 35k + 10k
2 + 61N + 47kN + 8k2N + 39N2 + 16kN2 + 8N3)
3(2 +N)(2 + k +N)5
,
c356 = −64(−k +N)(8 + 17k + 6k
2 + 11N + 11kN + 3N2)
3(2 +N)(2 + k +N)4
,
c357 = −64(18 + 9k + 2k
2 + 27N + 5kN + 11N2)
9(2 + k +N)4
,
c358 =
64(36− 6k − 47k2 − 18k3 + 96N + 37kN − 13k2N + 82N2 + 29kN2 + 20N3)
9(2 +N)(2 + k +N)4
,
c359 = −32(48 + 52k + 3k
2 − 6k3 + 116N + 80kN + 5k2N + 85N2 + 30kN2 + 19N3)
3(2 +N)(2 + k +N)3
,
c360 =
32(−k +N)(24 + 31k + 10k2 + 53N + 45kN + 8k2N + 37N2 + 16kN2 + 8N3)
3(2 +N)(2 + k +N)4
,
c361 = −32(−k +N)(24 + 31k + 10k
2 + 53N + 45kN + 8k2N + 37N2 + 16kN2 + 8N3)
3(2 +N)(2 + k +N)4
,
c362 = −32(−k +N)(8 + 17k + 6k
2 + 11N + 11kN + 3N2)
3(2 +N)(2 + k +N)4
,
c363 =
32(48 + 28k − 9k2 − 6k3 + 92N + 44kN − k2N + 61N2 + 18kN2 + 13N3)
3(2 +N)(2 + k +N)4
,
c364 = − 1
9(2 +N)(2 + k +N)4
32(72 + 12k − 25k2 − 6k3 + 240N + 104kN − 27k2N
− 12k3N + 245N2 + 108kN2 − 2k2N2 + 105N3 + 34kN3 + 16N4),
c365 =
1
9(2 +N)(2 + k +N)4
16(84k + 91k2 + 26k3 + 204N + 268kN + 87k2N + 4k3N
+ 361N2 + 252kN2 + 26k2N2 + 211N3 + 74k N3 + 40N4),
c366 = − 1
9(2 +N)(2 + k +N)4
16(288 + 132k − 113k2 − 62k3 + 732N + 340kN − 29k2N
− 4k3N + 709N2 + 256kN2 − 2k2N2 + 267N3 + 46kN3 + 32N4),
c367 =
32(−36− 42k − 7k2 + 2k3 − 102N − 97kN − 17k2N − 76N2 − 41kN2 − 16N3)
9(2 + k +N)3
,
c368 =
32(−k +N)(16 + 21k + 6k2 + 19N + 13kN + 5N2)
3(2 +N)(2 + k +N)3
,
c369 =
18
5
, c370 = − 32(k −N)
5(2 + k +N)
,
c371 = −2(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
(2 +N)(2 + k +N)2
,
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c372 = −2(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
(2 +N)(2 + k +N)2
,
c373 = − 1
3(2 +N)(2 + k +N)3
16(−k +N)(60 + 77k + 22k2 + 121N + 115kN + 20k2N
+ 79N2 + 42kN2 + 16N3),
c374 = −8(−k +N)(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42k N2 + 16N3)
(2 +N)(2 + k +N)3
,
c375 =
8(−k +N)(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
3(2 +N)(2 + k +N)3
,
c376 = −4(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
(2 +N)(2 + k +N)2
,
c377 =
4(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
(2 +N)(2 + k +N)2
,
c378 =
1
3(2 +N)(2 + k +N)4
8(528 + 846k + 313k2 + 22k3 + 1134N + 1396kN + 283k2N
− 16k3N + 853N2 + 718kN2 + 52k2N2 + 273N3 + 118kN3 + 32N4),
c379 = − 1
3(2 +N)(2 + k +N)5
16(156 + 391k + 333k2 + 125k3 + 18k4 + 299N + 508kN
+ 255k2N + 43k3N + 197N2 + 194kN2 + 36k2N2 + 56N3 + 23kN3 + 6N4),
c380 =
1
3(2 +N)(2 + k +N)5
16(60 + 231k + 245k2 + 109k3 + 18k4 + 123N + 284kN
+ 171k2N + 35k3N + 77N2 + 90kN2 + 16k2N2 + 20N3 + 7k N3 + 2N4),
c381 =
16(1 + k)(32 + 55k + 18k2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)5
,
c382 = −16(1 + k)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c383 =
16(1 +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c384 = −16(1 +N)(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)5
,
c385 = − 1
3(2 +N)(2 + k +N)5
16(72 + 194k + 108k2 + 16k3 + 346N + 626kN + 255k2N
+ 26k3N + 454N2 + 544kN2 + 117k2N2 + 229N3 + 142kN3 + 39N4),
c386 =
1
(2 +N)(2 + k +N)5
32(−6− 16k − k2 + 2k3 − 5N − 9k N + 13k2N + 4k3N −N2
+ 2k N2 + 8k2N2 + k N3),
c387 = −8(1 + k)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
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c388 =
8(1 + k)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c389 =
16(1 +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c390 = −16(1 + k)(1 +N)(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)6
,
c391 =
8(1 +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c392 =
16(1 + k)(32 + 55k + 18k2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)5
,
c393 = −16(2 + 2k + k
2 + 2N +N2)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)6
,
c394 = −8(1 +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c395 = − 1
3(2 +N)(2 + k +N)5
16(528 + 996k + 559k2 + 98k3 + 1236N + 1708kN + 597k2N
+ 40k3N + 1069N2 + 984kN2 + 164k2N2 + 409N3 + 194kN3 + 58N4),
c396 = −8(16 + 21k + 6k
2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c397 = − 1
3(2 +N)(2 + k +N)5
8(168 + 198k − 32k2 − 79k3 − 18k4 + 486N + 550kN
+ 72k2N − 29k3N + 526N2 + 471kN2 + 62k2N2 + 244N3 + 125kN3 + 40N4),
c398 = − 1
3(2 +N)(2 + k +N)5
8(432 + 868k + 503k2 + 90k3 + 1028N + 1500kN + 537k2N
+ 36k3N + 901N2 + 872kN2 + 148k2N2 + 349N3 + 174kN3 + 50N4),
c399 =
1
3(2 +N)(2 + k +N)5
32(204 + 471k + 377k2 + 133k3 + 18k4 + 387N + 620kN
+ 297k2N + 47k3N + 257N2 + 246kN2 + 46k2N2 + 74N3 + 31kN3 + 8N4),
c400 = −8(1 +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c401 =
8(3 + 2k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c402 =
16(1 + k)(32 + 55k + 18k2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)5
,
c403 =
8(1 + k)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c404 =
16(1 +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
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c405 = −16(1 + k)(1 +N)(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)6
,
c406 = −8(3 + k + 2N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c407 = − 1
3(2 +N)(2 + k +N)5
16(288 + 416k + 145k2 − 33k3 − 18k4 + 592N + 702kN
+ 225k2N + 3k3N + 449N2 + 385kN2 + 80k2N2 + 143N3 + 63kN3 + 16N4),
c408 =
1
3(2 +N)(2 + k +N)5
16(84− 40k − 184k2 − 64k3 + 430N + 337kN − 39k2N
+ 14k3N + 609N2 + 472kN2 + 43k2N2 + 321N3 + 149kN3 + 56N4),
c409 = −16(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c410 =
1
3(2 +N)(2 + k +N)5
8(192 + 444k + 317k2 + 70k3 + 420N + 794kN + 432k2N
+ 62k3N + 329N2 + 450kN2 + 139k2N2 + 104N3 + 76kN3 + 11N4),
c411 =
1
3(2 +N)(2 + k +N)5
8(552 + 774k + 311k2 + 34k3 + 1254N + 1352kN + 339k2N
+ 8k3N + 1109N2 + 846kN2 + 106k2N2 + 449N3 + 190kN3 + 68N4),
c412 = −16(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c413 =
16(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c414 =
1
3(2 +N)(2 + k +N)5
8(240 + 612k + 391k2 + 74k3 + 612N + 1084kN + 417k2N
+ 28k3N + 565N2 + 648kN2 + 116k2N2 + 229N3 + 134kN3 + 34N4),
c415 =
1
3(2 +N)(2 + k +N)4
16(216 + 436k + 230k2 + 36k3 + 392N + 473kN + 112k2N
+ 209N2 + 117kN2 + 35N3),
c416 = −16(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c417 =
16(24− 128k − 103k2 − 18k3 + 92N − 43kN − 23k2N + 98N2 + 27kN2 + 26N3)
3(2 +N)(2 + k +N)4
,
c418 =
16(36 + 36k − 5k2 − 6k3 + 54N + 22kN − 11k2N + 23N2 + 3N3)
(2 +N)(2 + k +N)4
,
c419 =
16(60 + 126k + 57k2 + 6k3 + 120N + 152kN + 31k2N + 71N2 + 44kN2 + 13N3)
(2 +N)(2 + k +N)4
,
c420 = −8(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)4
,
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c421 =
8(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c422 = −16(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c423 = −16(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c424 = −8(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)4
,
c425 =
16(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c426 =
16(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c427 =
8(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c428 =
16(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)3
,
c429 =
16(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c430 =
16(20 + 15k − 11k2 − 6k3 + 51N + 43k N + k2N + 40N2 + 22kN2 + 9N3)
(2 +N)(2 + k +N)4
,
c431 = − 64
(2 + k +N)2
, c432 =
16(8 + 17k + 6k2 + 11N + 11k N + 3N2)
(2 +N)(2 + k +N)3
,
c433 = −8(20 + 21k + 6k
2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c434 =
16(8 + 17k + 6k2 + 11N + 11kN + 3N2)
(2 +N)(2 + k +N)3
,
c435 = −32(10 + 23k + 8k
2 + 18N + 20k N + k2N + 8N2 + 3k N2 +N3)
(2 +N)(2 + k +N)4
,
c436 =
16(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c437 = −16(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c438 = −32(20 + 15k − 11k
2 − 6k3 + 51N + 43kN + k2N + 40N2 + 22kN2 + 9N3)
(2 +N)(2 + k +N)4
,
c439 =
16(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c440 = −32(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
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c441 = −16(4 + 10k + 17k
2 + 6k3 + 32N + 52kN + 23k2N + 35N2 + 28kN2 + 9N3)
(2 +N)(2 + k +N)4
,
c442 =
32(10− 2k2 + 25N + 17kN + 5k2N + 21N2 + 11kN2 + 5N3)
(2 +N)(2 + k +N)4
,
c443 = −32(1 +N)(−33k − 42k
2 − 12k3 + 17N − 12k N − 17k2N + 22N2 + 7k N2 + 6N3)
(2 +N)(2 + k +N)5
,
c444 =
1
(2 +N)(2 + k +N)5
16(−8− 50k − 40k2 + 5k3 + 6k4 + 54N + 36kN − 3k2N
+ 5k3N + 128N2 + 117kN2 + 17k2N2 + 85N3 + 47kN3 + 17N4),
c445 = −16(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c446 =
1
3(2 +N)(2 + k +N)4
16(−120− 226k − 149k2 − 30k3 − 266N − 305kN − 118k2N
− 6k3N − 170N2 − 72kN2 − 9k2N2 − 32N3 + 15kN3),
c447 = − 1
3(2 +N)(2 + k +N)4
8(180 + 307k + 151k2 + 22k3 + 347N + 396kN + 65k2N
− 16k3N + 203N2 + 133kN2 − 12k2N2 + 38N3 + 10kN3),
c448 = −8(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)4
,
c449 =
16(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c450 =
1
3(2 +N)(2 + k +N)5
16(168 + 380k + 267k2 + 58k3 + 304N + 473kN + 174k2N
+ 2k3N + 208N2 + 208kN2 + 27k2N2 + 76N3 + 43kN3 + 12N4),
c451 = −16(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c452 = −8(36 + 52k + 16k
2 + 70N + 75k N + 14k2N + 45N2 + 27kN2 + 9N3)
(2 +N)(2 + k +N)4
,
c453 = −8(4− 6k − 17k
2 − 6k3 + 16N + 9k N − 5k2N + 16N2 + 9k N2 + 4N3)
(2 +N)(2 + k +N)4
,
c454 = − 1
3(2 +N)(2 + k +N)5
8(696 + 1296k + 878k2 + 235k3 + 18k4 + 1332N + 1694kN
+ 642k2N + 53k3N + 944N2 + 735kN2 + 106k2N2 + 320N3 + 127kN3 + 44N4),
c455 =
16(1 + k)(32 + 55k + 18k2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)5
,
c456 =
16(1 +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c457 =
1
3(2 +N)(2 + k +N)5
16(72 + 176k + 172k2 + 48k3 + 172N + 357kN + 255k2N
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+ 42k3N + 179N2 + 268kN2 + 101k2N2 + 89N3 + 69kN3 + 16N4),
c458 =
1
3(2 +N)(2 + k +N)5
8(456 + 708k + 260k2 + 16k3 + 888N + 998kN + 183k2N
− 10k3N + 602N2 + 402kN2 + k2N2 + 155N3 + 34kN3 + 11N4),
c459 = −16(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c460 =
16(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c461 =
64(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c462 =
16(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c463 =
16(64 + 67k + 18k2 + 109N + 79k N + 12k2N + 63N2 + 24kN2 + 12N3)
(2 +N)(2 + k +N)4
,
c464 =
1
3(2 +N)(2 + k +N)5
16(48 + 40k − 38k2 − 20k3 + 224N + 185kN − 15k2N
− 10k3N + 261N2 + 140kN2 − 7k2N2 + 111N3 + 25kN3 + 16N4),
c465 = − 1
3(2 +N)(2 + k +N)5
16(−120− 352k − 280k2 − 64k3 − 164N − 503kN
− 333k2N − 50k3N − 45N2 − 212kN2 − 95k2N2 + 21N3 − 19kN3 + 8N4),
c466 = − 1
3(2 +N)(2 + k +N)5
16(48 + 104k + 26k2 − 4k3 + 160N + 217kN + 33k2N
− 2k3N + 165N2 + 124kN2 + k2N2 + 63N3 + 17kN3 + 8N4),
c467 =
1
3(2 +N)(2 + k +N)5
16(768 + 1230k + 665k2 + 118k3 + 1926N + 2657kN
+ 1212k2N + 170k3N + 1772N2 + 1986kN2 + 697k2N2 + 60k3N2 + 710N3
+ 583kN3 + 126k2N3 + 104N4 + 48kN4),
c468 = −64(1 +N)(9 + 10k + 3k
2 + 5N + 3k N)
3(2 + k +N)4
,
c469 =
1
(2 +N)(2 + k +N)4
8(88 + 114k + 42k2 + 4k3 + 194N + 198kN + 49k2N + 2k3N
+ 172N2 + 128kN2 + 17k2N2 + 71N3 + 30kN3 + 11N4),
c470 =
24(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)2
,
c471 = −8(108 + 173k + 54k
2 + 133N + 109kN + 35N2)
3(2 +N)(2 + k +N)3
,
c472 =
8(3k + 2k2 + 13N + 15kN + 4k2N + 15N2 + 8k N2 + 4N3)
(2 +N)(2 + k +N)4
,
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c473 =
8(64 + 139k + 89k2 + 18k3 + 101N + 151kN + 49k2N + 48N2 + 38kN2 + 7N3)
(2 +N)(2 + k +N)4
,
c474 =
8(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c475 = −8(−12 + 31k + 18k
2 −N + 23kN +N2)
3(2 +N)(2 + k +N)3
,
c476 =
8(12− 33k − 14k2 + 63N + 45kN + 20k2N + 65N2 + 42k N2 + 16N3)
3(2 +N)(2 + k +N)3
,
c477 = −8(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)4
,
c478 =
1
3(2 +N)(2 + k +N)4
16(252 + 431k + 227k2 + 38k3 + 547N + 676kN + 210k2N
+ 10k3N + 447N2 + 361kN2 + 49k2N2 + 165N3 + 68kN3 + 23N4),
c479 = −8(−48 − 41k − 14k
2 − 19N + 41kN + 20k2N + 39N2 + 42kN2 + 16N3)
3(2 +N)(2 + k +N)3
,
c480 =
1
3(2 +N)(2 + k +N)4
8(624 + 1268k + 923k2 + 296k3 + 36k4 + 1204N + 1756kN
+ 795k2N + 118k3N + 849N2 + 778kN2 + 154k2N2 + 267N3 + 116kN3 + 32N4),
c481 = −16(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c482 = − 1
3(2 +N)(2 + k +N)4
8(−36 + 241k + 404k2 + 210k3 + 36k4 − 103N + 296kN
+ 370k2N + 102k3N − 82N2 + 117kN2 + 78k2N2 − 19N3 + 18kN3),
c483 =
1
3(2 +N)(2 + k +N)5
16(−120− 332k − 278k2 − 68k3 − 184N − 379kN − 204k2N
− 16k3N − 75N2 − 118kN2 − 34k2N2 − 6N3 − 11kN3 +N4),
c484 =
8(84 + 128k + 40k2 + 178N + 199kN + 38k2N + 121N2 + 75kN2 + 25N3)
3(2 +N)(2 + k +N)4
,
c485 = −8(204 + 394k + 257k
2 + 54k3 + 308N + 395kN + 133k2N + 140N2 + 87k N2 + 20N3)
3(2 +N)(2 + k +N)4
,
c486 = − 1
(2 +N)(2 + k +N)5
8(328 + 600k + 344k2 + 77k3 + 6k4 + 740N + 1030kN
+ 400k2N + 47k3N + 614N2 + 573kN2 + 110k2N2 + 218N3 + 101kN3 + 28N4),
c487 =
16(1 +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c488 =
16(1 + k)(32 + 55k + 18k2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)5
,
c489 = − 1
3(2 +N)(2 + k +N)5
16(−118k − 166k2 − 91k3 − 18k4 + 118N + 19kN − 75k2N
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− 35k3N + 243N2 + 199kN2 + 31k2N2 + 159N3 + 86kN3 + 32N4),
c490 =
1
(2 +N)(2 + k +N)5
8(168 + 304k + 192k2 + 40k3 + 348N + 414kN + 133k2N
+ 2k3N + 278N2 + 202kN2 + 23k2N2 + 109N3 + 42k N3 + 17N4),
c491 = − 1
3(2 +N)(2 + k +N)4
16(−264− 554k − 373k2 − 78k3 − 298N − 541kN
− 278k2N − 30k3N + 2N2 − 60kN2 − 33k2N2 + 92N3 + 39k N3 + 24N4),
c492 =
1
(2 +N)(2 + k +N)4
16(−40− 150k − 119k2 − 26k3 − 14N − 139kN − 90k2N
− 10k3N + 50N2 − 8k N2 − 11k2N2 + 40N3 + 13k N3 + 8N4),
c493 = −8(108 + 173k + 54k
2 + 133N + 109kN + 35N2)
3(2 +N)(2 + k +N)3
,
c494 =
8(−32 + 42k + 93k2 + 30k3 − 26N + 96kN + 71k2N + 3N2 + 40kN2 + 3N3)
(2 +N)(2 + k +N)4
,
c495 = −16(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c496 = −16(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c497 =
16(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c498 =
16(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c499 = −16(124 + 190k + 73k
2 + 6k3 + 216N + 216kN + 39k2N + 119N2 + 60kN2 + 21N3)
(2 +N)(2 + k +N)4
,
c500 =
32(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c501 = −32(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c502 =
16(132 + 181k + 54k2 + 161N + 113kN + 43N2)
3(2 +N)(2 + k +N)3
,
c503 =
1
(2 +N)(2 + k +N)5
16(−32− 81k − 66k2 − 16k3 − 47N − 117kN − 83k2N
− 14k3N − 9N2 − 41kN2 − 23k2N2 + 12N3 + k N3 + 4N4),
c504 = − 1
(2 +N)(2 + k +N)5
16(128 + 276k + 233k2 + 101k3 + 18k4 + 300N + 452kN
+ 220k2N + 43k3N + 275N2 + 265kN2 + 53k2N2 + 118N3 + 59kN3 + 19N4),
c505 =
8(−12 + 31k + 18k2 −N + 23k N +N2)
3(2 +N)(2 + k +N)3
,
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c506 =
16(252 + 323k + 90k2 + 295N + 199kN + 77N2)
3(2 +N)(2 + k +N)3
,
c507 = −16(1 + k)(1 +N)(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)5
,
c508 =
16(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c509 = −8(−32 + 10k + 51k
2 + 18k3 + 6N + 100kN + 57k2N + 41N2 + 56k N2 + 13N3)
(2 +N)(2 + k +N)4
,
c510 = −16(−4 − 65k − 56k
2 − 12k3 + 7N − 35kN − 18k2N + 19N2 + 6kN2 + 6N3)
(2 +N)(2 + k +N)4
,
c511 =
1
3(2 +N)(2 + k +N)3
16(96 + 124k + 39k2 + 2k3 + 254N + 249kN + 31k2N
− 8k3N + 249N2 + 162kN2 + 2k2N2 + 105N3 + 35kN3 + 16N4),
c512 =
16(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c513 = − 1
(2 +N)(2 + k +N)4
8(32 + 132k + 137k2 + 51k3 + 6k4 + 76N + 226kN
+ 161k2N + 31k3N + 53N2 + 113kN2 + 44k2N2 + 11N3 + 15kN3),
c514 = − 1
3(2 +N)(2 + k +N)4
8(312 + 434k + 143k2 − 37k3 − 18k4 + 706N + 812kN
+ 209k2N − 17k3N + 713N2 + 639kN2 + 110k2N2 + 353N3 + 185kN3 + 64N4),
c515 =
1
3(2 +N)(2 + k +N)5
16(360 + 914k + 634k2 + 132k3 + 730N + 1323kN + 537k2N
+ 30k3N + 527N2 + 634kN2 + 113k2N2 + 173N3 + 111kN3 + 22N4),
c516 = − 1
3(2 +N)(2 + k +N)5
16(288 + 766k + 702k2 + 266k3 + 36k4 + 626N + 1165kN
+ 657k2N + 112k3N + 485N2 + 584kN2 + 153k2N2 + 173N3 + 107kN3 + 24N4),
c517 =
16(−20− 11k + 11k2 + 6k3 − 7N + 39kN + 23k2N + 14N2 + 28k N2 + 5N3)
(2 +N)(2 + k +N)3
,
c518 = − 1
3(2 +N)(2 + k +N)4
16(48 + 131k + 108k2 + 28k3 + 97N + 169kN + 52k2N
− 4k3N + 113N2 + 134kN2 + 14k2N2 + 74N3 + 52kN3 + 16N4),
c519 =
1
3(2 +N)(2 + k +N)4
16(264 + 503k + 320k2 + 68k3 + 577N + 787kN + 282k2N
+ 16k3N + 495N2 + 466kN2 + 76k2N2 + 204N3 + 110kN3 + 32N4),
c520 =
16(52 + 86k + 41k2 + 6k3 + 76N + 66kN + 11k2N + 29N2 + 6k N2 + 3N3)
(2 +N)(2 + k +N)4
,
c521 = −16(−4 + 13k + 19k
2 + 6k3 + 25N + 67kN + 27k2N + 34N2 + 36kN2 + 9N3)
(2 +N)(2 + k +N)4
,
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c522 = −16(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c523 = − 1
3(2 +N)(2 + k +N)4
8(−180− 67k + 79k2 + 30k3 − 227N + 146kN + 193k2N
+ 24k3N + 21N2 + 317kN2 + 112k2N2 + 114N3 + 126kN3 + 32N4),
c524 = − 1
3(2 +N)(2 + k +N)4
8(432 + 376k − 12k2 − 40k3 + 800N + 432kN − 113k2N
− 38k3N + 492N2 + 78k N2 − 79k2N2 + 99N3 − 28kN3 +N4),
c525 = −8(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)4
,
c526 =
1
3(2 +N)(2 + k +N)5
16(288 + 78k − 361k2 − 261k3 − 50k4 + 630N − 61kN
− 701k2N − 273k3N − 16k4N + 764N2 + 55kN2 − 368k2N2 − 72k3N2 + 565N3
+ 156kN3 − 52k2N3 + 217N4 + 54kN4 + 32N5),
c527 = − 1
3(2 +N)(2 + k +N)5
8(−288− 708k − 583k2 − 185k3 − 18k4 − 492N − 862kN
− 471k2N − 73k3N − 235N2 − 243kN2 − 68k2N2 − 13N3 + 7kN3 + 8N4),
c528 =
1
(2 +N)(2 + k +N)5
8(−16− 20k − 27k2 − 23k3 − 6k4 − 36N − 44kN − 57k2N
− 23k3N −N2 + 15kN2 − 10k2N2 + 25N3 + 23kN3 + 8N4),
c529 =
16(1 + k)(32 + 55k + 18k2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)5
,
c530 = −16(2 + 2k + k
2 + 2N +N2)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)6
,
c531 =
16(1 +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c532 = −32(1 + k)(1 +N)(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)6
,
c533 = − 1
3(2 +N)(2 + k +N)5
32(18− 80k − 125k2 − 38k3 + 143N − 37k N − 135k2N
− 28k3N + 195N2 + 26k N2 − 40k2N2 + 96N3 + 13kN3 + 16N4),
c534 = −16(1 + k)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c535 = −16(1 +N)(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)5
,
c536 = − 1
3(2 +N)(2 + k +N)5
16(336 + 452k + 175k2 + 18k3 + 724N + 732kN + 165k2N
+ 605N2 + 424kN2 + 44k2N2 + 233N3 + 90k N3 + 34N4),
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c537 = − 1
(2 +N)(2 + k +N)6
16(1 + k)(1 +N)(60 + 77k + 22k2 + 121N + 115kN
+ 20k2N + 79N2 + 42kN2 + 16N3),
c538 = − 1
3(2 +N)(2 + k +N)6
16(−192− 542k − 390k2 − 51k3 + 14k4 − 418N − 1144kN
− 729k2N − 71k3N + 16k4N − 194N2 − 717kN2 − 417k2N2 − 28k3N2 + 153N3
− 61kN3 − 66k2N3 + 151N4 + 46kN4 + 32N5),
c539 = − 1
3(2 +N)(2 + k +N)5
8(264 + 360k + 131k2 + 10k3 + 756N + 860kN + 246k2N
+ 14k3N + 773N2 + 642kN2 + 103k2N2 + 338N3 + 154kN3 + 53N4),
c540 =
1
3(2 +N)(2 + k +N)5
16(24− 380k − 567k2 − 256k3 − 36k4 + 272N − 170kN
− 369k2N − 98k3N + 461N2 + 230kN2 − 12k2N2 + 263N3 + 110kN3 + 48N4),
c541 =
1
3(2 +N)(2 + k +N)6
16(372 + 913k + 879k2 + 396k3 + 68k4 + 1001N + 1739kN
+ 1062k2N + 268k3N + 16k4N + 1126N2 + 1317kN2 + 411k2N2 + 32k3N2 + 693N3
+ 521kN3 + 60k2N3 + 232N4 + 94kN4 + 32N5),
c542 =
1
(2 +N)(2 + k +N)5
8(8− 56k − 103k2 − 34k3 + 84N − 34kN − 120k2N − 26k3N
+ 109N2 − 2k N2 − 41k2N2 + 48N3 + 7N4),
c543 = −32(18− 4k − 47k
2 − 18k3 + 49N + k N − 31k2N + 34N2 + 3kN2 + 7N3)
3(2 +N)(2 + k +N)4
,
c544 =
8(184 + 170k + 23k2 − 6k3 + 290N + 206kN + 21k2N + 155N2 + 66kN2 + 27N3)
(2 +N)(2 + k +N)3
,
c545 =
8(−64− 58k + k2 + 6k3 − 70N + 8k N + 27k2N − 9N2 + 28kN2 + 3N3)
(2 +N)(2 + k +N)4
,
c546 =
8(64 + 61k + 14k2 + 83N + 49kN + 4k2N + 33N2 + 8k N2 + 4N3)
(2 +N)(2 + k +N)4
,
c547 =
8(120 + 125k + 17k2 − 6k3 + 223N + 181kN + 21k2N + 138N2 + 66kN2 + 27N3)
(2 +N)(2 + k +N)4
,
c548 = −8(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)4
,
c549 =
8(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c550 =
8(64 + 162k + 99k2 + 18k3 + 94N + 128kN + 33k2N + 29N2 + 12kN2 +N3)
(2 +N)(2 + k +N)4
,
c551 =
1
3(2 +N)(2 + k +N)4
8(−192− 266k − 157k2 − 30k3 + 74N − 52k N − 209k2N
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− 60k3N + 401N2 + 174kN2 − 66k2N2 + 257N3 + 78kN3 + 48N4),
c552 = −8(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)4
,
c553 =
1
3(2 +N)(2 + k +N)4
8(−204− 209k − 7k2 + 18k3 − 361N − 142kN + 133k2N
+ 36k3N − 145N2 + 123kN2 + 102k2N2 + 32N3 + 78kN3 + 18N4),
c554 =
1
3(2 +N)(2 + k +N)5
16(144 + 310k + 217k2 + 46k3 + 374N + 677kN + 396k2N
+ 62k3N + 384N2 + 554kN2 + 257k2N2 + 24k3N2 + 174N3 + 175kN3 + 54k2N3
+ 28N4 + 12kN4),
c555 =
1
3(2 +N)(2 + k +N)5
16(48 + 160k + 194k2 + 106k3 + 20k4 + 104N + 153kN
+ 38k2N − 10k3N − 8k4N + 157N2 + 91k N2 − 83k2N2 − 30k3N2 + 173N3 + 103kN3
− 17k2N3 + 90N4 + 39kN4 + 16N5),
c556 =
1
3(2 +N)(2 + k +N)5
16(96 + 144k + 34k2 − 4k3 + 288N + 301kN + 45k2N − 2k3N
+ 289N2 + 180kN2 + 5k2N2 + 115N3 + 29kN3 + 16N4),
c557 =
1
3(2 +N)(2 + k +N)5
16(120 + 224k + 152k2 + 32k3 + 292N + 439kN + 237k2N
+ 34k3N + 237N2 + 244kN2 + 79k2N2 + 75N3 + 35k N3 + 8N4),
c558 =
16(10 + 17k + 6k2 + 8N + 20kN + 6k2N + 2N2 + 7kN2)
(2 +N)(2 + k +N)3
,
c559 = − 1
3(2 +N)(2 + k +N)4
16(80 + 263k + 197k2 + 42k3 + 133N + 480kN + 313k2N
+ 52k3N + 105N2 + 373kN2 + 192k2N2 + 20k3N2 + 46N3 + 134kN3 + 42k2N3
+ 8N4 + 16kN4),
c560 = −18
5
, c561 = − 32(k −N)
5(2 + k +N)
,
c562 =
2(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
(2 +N)(2 + k +N)2
,
c563 =
2(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
(2 +N)(2 + k +N)2
,
c564 = −16(−k +N)(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
3(2 +N)(2 + k +N)3
,
c565 = −8(−k +N)(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42k N2 + 16N3)
(2 +N)(2 + k +N)3
,
c566 = −8(−k +N)(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42k N2 + 16N3)
3(2 +N)(2 + k +N)3
,
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c567 =
4(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
(2 +N)(2 + k +N)2
,
c568 = −4(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
(2 +N)(2 + k +N)2
,
c569 = −16(1 +N)(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)5
,
c570 =
16(1 +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c571 = −16(1 + k)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c572 =
16(1 + k)(32 + 55k + 18k2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)5
,
c573 =
16(24− 128k − 103k2 − 18k3 + 92N − 43kN − 23k2N + 98N2 + 27kN2 + 26N3)
3(2 +N)(2 + k +N)4
,
c574 = −16(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c575 = −16(2 + 2k + k
2 + 2N +N2)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)6
,
c576 =
1
3(2 +N)(2 + k +N)4
16(216 + 436k + 230k2 + 36k3 + 392N + 473kN + 112k2N
+ 209N2 + 117kN2 + 35N3),
c577 = −16(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c578 =
16(1 +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c579 = −32(1 + k)(1 +N)(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)6
,
c580 =
16(1 + k)(32 + 55k + 18k2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)5
,
c581 =
1
3(2 +N)(2 + k +N)5
16(120 + 44k − 79k2 − 34k3 + 472N + 307kN − 42k2N
− 26k3N + 600N2 + 352kN2 + 13k2N2 + 312N3 + 113kN3 + 56N4),
c582 =
8(−36− 125k − 46k2 − 13N − 61kN + 4k2N + 35N2 + 12kN2 + 14N3)
3(2 +N)(2 + k +N)4
,
c583 =
1
3(2 +N)(2 + k +N)5
16(60 + 15k − 14k2 − 4k3 + 147N + 100kN + 57k2N
+ 16k3N + 136N2 + 93k N2 + 35k2N2 + 52N3 + 20kN3 + 7N4),
c584 =
16(−28− 55k − 18k2 − 31N − 35kN − 3N2 + 2N3)
(2 +N)(2 + k +N)4
,
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c585 =
16(72 + 61k + 14k2 + 83N + 33kN + 25N2)
3(2 + k +N)4
,
c586 =
8(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c587 =
8(92 + 125k + 38k2 + 185N + 184kN + 34k2N + 122N2 + 67kN2 + 25N3)
(2 +N)(2 + k +N)4
,
c588 =
16(12− 56k − 67k2 − 18k3 + 86N + 41kN − 5k2N + 98N2 + 51kN2 + 26N3)
3(2 +N)(2 + k +N)4
,
c589 = −16(324 + 337k + 47k
2 − 18k3 + 617N + 494kN + 61k2N + 395N2 + 183kN2 + 80N3)
3(2 +N)(2 + k +N)4
,
c590 =
8(1 +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c591 =
8(1 +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c592 =
16(1 +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c593 = −8(1 + k)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c594 =
16(1 + k)(32 + 55k + 18k2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)5
,
c595 = −8(1 + k)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c596 = −32(−4 − 28k − 25k
2 − 6k3 + 18N + 5k N − 3k2N + 28N2 + 15k N2 + 8N3)
(2 +N)(2 + k +N)4
,
c597 =
8(32 + 48k + 29k2 + 6k3 + 64N + 59k N + 17k2N + 40N2 + 17kN2 + 8N3)
(2 +N)(2 + k +N)4
,
c598 =
1
3(2 +N)(2 + k +N)5
8(168 + 510k + 415k2 + 98k3 + 558N + 1216kN + 723k2N
+ 112k3N + 565N2 + 822kN2 + 266k2N2 + 217N3 + 158kN3 + 28N4),
c599 =
1
3(2 +N)(2 + k +N)5
8(240 + 180k − 127k2 − 152k3 − 36k4 + 660N + 716kN
+ 189k2N − 10k3N + 683N2 + 654kN2 + 154k2N2 + 293N3 + 160kN3 + 44N4),
c600 =
16(4 + 10k + 17k2 + 6k3 + 32N + 52k N + 23k2N + 35N2 + 28kN2 + 9N3)
(2 +N)(2 + k +N)4
,
c601 =
16(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c602 =
8(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
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c603 =
8(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c604 =
16(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c605 =
8(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c606 = −16(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c607 =
8(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c608 = −16(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)3
,
c609 =
16(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c610 =
16(20 + 15k − 11k2 − 6k3 + 51N + 43k N + k2N + 40N2 + 22kN2 + 9N3)
(2 +N)(2 + k +N)4
,
c611 =
16(8 + 17k + 6k2 + 11N + 11kN + 3N2)
(2 +N)(2 + k +N)3
,
c612 = −32(10− 2k
2 + 25N + 17kN + 5k2N + 21N2 + 11kN2 + 5N3)
(2 +N)(2 + k +N)4
,
c613 =
16(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c614 =
16(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c615 = −16(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c616 = −16(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c617 =
1
(2 +N)(2 + k +N)5
16(248 + 478k + 282k2 + 39k3 − 6k4 + 550N + 820kN
+ 357k2N + 35k3N + 430N2 + 439kN2 + 107k2N2 + 137N3 + 69k N3 + 15N4),
c618 =
16(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c619 = −32(20 + 15k − 11k
2 − 6k3 + 51N + 43kN + k2N + 40N2 + 22kN2 + 9N3)
(2 +N)(2 + k +N)4
,
c620 =
32(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c621 = −16(36 + 36k − 5k
2 − 6k3 + 54N + 22kN − 11k2N + 23N2 + 3N3)
(2 +N)(2 + k +N)4
,
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c622 =
16(60 + 28k − 13k2 − 6k3 + 122N + 78kN + 9k2N + 87N2 + 40kN2 + 19N3)
(2 +N)(2 + k +N)4
,
c623 =
16(8 + 17k + 6k2 + 11N + 11kN + 3N2)
(2 +N)(2 + k +N)3
,
c624 =
8(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
, c625 =
64
(2 + k +N)2
,
c626 =
32(10 + 23k + 8k2 + 18N + 20kN + k2N + 8N2 + 3kN2 +N3)
(2 +N)(2 + k +N)4
,
c627 =
32(1 +N)(−33k − 42k2 − 12k3 + 17N − 12kN − 17k2N + 22N2 + 7kN2 + 6N3)
(2 +N)(2 + k +N)5
,
c628 =
1
3(2 +N)(2 + k +N)4
16(120− 110k − 232k2 − 72k3 + 410N − 31k N − 251k2N
− 54k3N + 503N2 + 120kN2 − 57k2N2 + 263N3 + 63kN3 + 48N4),
c629 =
4(180 + 127k + 50k2 + 347N + 189kN + 52k2N + 229N2 + 74kN2 + 48N3)
3(2 +N)(2 + k +N)3
,
c630 = −16(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c631 =
16(−36− 52k − 16k2 − 14N + 5kN + 10k2N + 23N2 + 23k N2 + 9N3)
3(2 +N)(2 + k +N)3
,
c632 = −16(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c633 =
16(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c634 =
1
3(2 +N)(2 + k +N)4
4(312 + 566k + 327k2 + 58k3 + 670N + 1140kN + 599k2N
+ 92k3N + 537N2 + 714kN2 + 226k2N2 + 177N3 + 130kN3 + 20N4),
c635 =
1
3(2 +N)(2 + k +N)5
16(360 + 760k + 529k2 + 157k3 + 18k4 + 788N + 1265kN
+ 606k2N + 95k3N + 594N2 + 635kN2 + 155k2N2 + 174N3 + 88k N3 + 16N4),
c636 =
8(1 + k)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c637 =
8(3 + k + 2N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c638 =
16(1 + k)(32 + 55k + 18k2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)5
,
c639 = −8(1 +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c640 =
16(1 +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
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c641 = −16(1 + k)(1 +N)(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)6
,
c642 = −8(3 + 2k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c643 = −8(84 + 128k + 40k
2 + 178N + 199kN + 38k2N + 121N2 + 75kN2 + 25N3)
3(2 +N)(2 + k +N)4
,
c644 = − 1
(2 +N)(2 + k +N)5
8(72 + 124k + 50k2 + 4k3 + 256N + 442kN + 221k2N
+ 38k3N + 280N2 + 354kN2 + 101k2N2 + 113N3 + 74kN3 + 15N4),
c645 =
16(1 + k)(32 + 55k + 18k2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)5
,
c646 = −16(2 + 2k + k
2 + 2N +N2)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)6
,
c647 =
16(1 +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c648 = −16(1 + k)(1 +N)(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)6
,
c649 = − 1
3(2 +N)(2 + k +N)6
16(12− 229k − 549k2 − 378k3 − 80k4 + 235N − 239kN
− 894k2N − 520k3N − 76k4N + 500N2 + 93kN2 − 417k2N2 − 158k3N2 + 399N3
+ 151kN3 − 48k2N3 + 134N4 + 32kN4 + 16N5),
c650 = − 1
3(2 +N)(2 + k +N)5
16(480 + 974k + 641k2 + 134k3 + 1090N + 1663kN
+ 735k2N + 76k3N + 912N2 + 952kN2 + 220k2N2 + 339N3 + 185kN3 + 47N4),
c651 =
8(204 + 394k + 257k2 + 54k3 + 308N + 395kN + 133k2N + 140N2 + 87kN2 + 20N3)
3(2 +N)(2 + k +N)4
,
c652 =
16(1 +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c653 =
16(1 + k)(32 + 55k + 18k2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)5
,
c654 =
1
3(2 +N)(2 + k +N)5
16(120 + 172k + 49k2 − 2k3 + 344N + 371kN + 54k2N
− 10k3N + 408N2 + 320kN2 + 29k2N2 + 216N3 + 97kN3 + 40N4),
c655 =
1
(2 +N)(2 + k +N)5
8(−88− 172k − 102k2 − 33k3 − 6k4 − 136N − 174kN − 46k2N
− 7k3N − 56N2 − 17kN2 + 14k2N2 + 4N3 + 15kN3 + 4N4),
c656 =
1
3(2 +N)(2 + k +N)6
16(−192− 862k − 1224k2 − 693k3 − 134k4 − 98N − 884kN
− 1281k2N − 607k3N − 76k4N + 380N2 + 201kN2 − 183k2N2 − 98k3N2 + 429N3
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+ 391kN3 + 78k2N3 + 149N4 + 80kN4 + 16N5),
c657 = − 1
3(2 +N)(2 + k +N)5
4(−2112− 4568k − 3106k2 − 681k3 − 6k4 − 4744N
− 8340kN − 3831k2N − 111k3N + 132k4N − 3818N2 − 5383kN2 − 1553k2N2
+ 90k3N2 − 1145N3 − 1329kN3 − 216k2N3 + 23N4 − 54kN4 + 48N5),
c658 =
1
(2 +N)(2 + k +N)4
16(−120− 226k − 148k2 − 32k3 − 202N − 269kN − 113k2N
− 10k3N − 79N2 − 56kN2 − 11k2N2 + 13N3 + 13kN3 + 8N4),
c659 = −24(16 + 21k + 6k
2 + 19N + 13k N + 5N2)
(2 +N)(2 + k +N)2
,
c660 = − 1
3(2 +N)(2 + k +N)4
16(−24− 70k − 80k2 − 24k3 + 10N − 83k N − 127k2N
− 30k3N + 115N2 + 36k N2 − 33k2N2 + 103N3 + 39kN3 + 24N4),
c661 = −8(−12 + 31k + 18k
2 −N + 23kN +N2)
3(2 +N)(2 + k +N)3
,
c662 = −8(−32 + 10k + 51k
2 + 18k3 + 6N + 100kN + 57k2N + 41N2 + 56k N2 + 13N3)
(2 +N)(2 + k +N)4
,
c663 =
32(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c664 =
16(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c665 = −32(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c666 = −16(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c667 =
16(124 + 219k + 100k2 + 12k3 + 235N + 265kN + 58k2N + 139N2 + 78kN2 + 26N3)
(2 +N)(2 + k +N)4
,
c668 = −16(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c669 =
16(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c670 = −16(132 + 181k + 54k
2 + 161N + 113kN + 43N2)
3(2 +N)(2 + k +N)3
,
c671 =
16(1 + k)(1 +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c672 =
1
(2 +N)(2 + k +N)5
16(128 + 276k + 233k2 + 101k3 + 18k4 + 300N + 452kN
+ 220k2N + 43k3N + 275N2 + 265kN2 + 53k2N2 + 118N3 + 59kN3 + 19N4),
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c673 =
16(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c674 =
8(108 + 173k + 54k2 + 133N + 109kN + 35N2)
3(2 +N)(2 + k +N)3
,
c675 = −16(252 + 323k + 90k
2 + 295N + 199kN + 77N2)
3(2 +N)(2 + k +N)3
,
c676 = − 1
(2 +N)(2 + k +N)5
16(−32− 81k − 66k2 − 16k3 − 47N − 117kN − 83k2N
− 14k3N − 9N2 − 41kN2 − 23k2N2 + 12N3 + k N3 + 4N4),
c677 = −16(20 + 21k + 6k
2 + 25N + 13k N + 7N2)
(2 +N)(2 + k +N)3
,
c678 =
8(−32 + 42k + 93k2 + 30k3 − 26N + 96kN + 71k2N + 3N2 + 40kN2 + 3N3)
(2 +N)(2 + k +N)4
,
c679 =
16(−4− 36k − 29k2 − 6k3 + 26N + 14kN + k2N + 39N2 + 24k N2 + 11N3)
(2 +N)(2 + k +N)4
,
c680 =
1
3(2 +N)(2 + k +N)3
8(432 + 731k + 376k2 + 60k3 + 961N + 1297kN + 527k2N
+ 66k3N + 745N2 + 717kN2 + 171k2N2 + 232N3 + 117kN3 + 24N4),
c681 = −8(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)4
,
c682 =
8(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c683 =
8(48 + 96k + 32k2 + 168N + 191kN + 34k2N + 137N2 + 79k N2 + 31N3)
3(2 +N)(2 + k +N)3
,
c684 =
1
3(2 +N)(2 + k +N)4
8(−72 + 266k + 375k2 + 106k3 + 106N + 852kN + 644k2N
+ 98k3N + 345N2 + 756kN2 + 265k2N2 + 234N3 + 202kN3 + 47N4),
c685 =
1
3(2 +N)(2 + k +N)5
16(−120− 454k − 447k2 − 200k3 − 36k4 − 158N − 421kN
− 234k2N − 52k3N + 40N2 + 40kN2 + 33k2N2 + 94N3 + 67kN3 + 24N4),
c686 =
1
(2 +N)(2 + k +N)5
32(26 + 25k + 6k2 + 82N + 52kN − 7k2N − 6k3N + 91N2
+ 43kN2 − 3k2N2 + 45N3 + 14k N3 + 8N4),
c687 =
16(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c688 = − 1
3(2 +N)(2 + k +N)5
16(192 + 250k + 167k2 + 42k3 + 422N + 417kN + 204k2N
+ 30k3N + 376N2 + 266kN2 + 73k2N2 + 160N3 + 63kN3 + 26N4),
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c689 = − 1
3(2 +N)(2 + k +N)5
16(−276− 746k − 551k2 − 122k3 − 412N − 1099kN
− 678k2N − 106k3N − 72N2 − 394kN2 − 175k2N2 + 120N3 + 7kN3 + 40N4),
c690 = − 1
3(2 +N)(2 + k +N)5
8(384 + 2052k + 2398k2 + 1085k3 + 174k4 + 1380N
+ 4894kN + 4197k2N + 1339k3N + 132k4N + 1744N2 + 3999kN2 + 2171k2N2
+ 354k3N2 + 1075N3 + 1379kN3 + 324k2N3 + 349N4 + 186kN4 + 48N5),
c691 = −16(140 + 165k + 33k
2 − 6k3 + 249N + 191kN + 17k2N + 144N2 + 56k N2 + 27N3)
(2 +N)(2 + k +N)3
,
c692 =
1
3(2 +N)(2 + k +N)4
16(24− 161k − 254k2 − 80k3 + 89N − 325kN − 390k2N
− 76k3N + 129N2 − 196kN2 − 142k2N2 + 78N3 − 32kN3 + 16N4),
c693 = − 1
3(2 +N)(2 + k +N)4
16(48− 137k − 240k2 − 76k3 + 245N − 103kN − 274k2N
− 56k3N + 337N2 + 28k N2 − 80k2N2 + 178N3 + 26kN3 + 32N4),
c694 =
16(−12− 24k + 5k2 + 6k3 − 6N − 4kN + 11k2N + 7N2 + 6kN2 + 3N3)
(2 +N)(2 + k +N)4
,
c695 =
16(124 + 141k + 25k2 − 6k3 + 217N + 163kN + 13k2N + 124N2 + 48kN2 + 23N3)
(2 +N)(2 + k +N)4
,
c696 =
8(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c697 =
1
3(2 +N)(2 + k +N)4
4(−360− 314k + 83k2 + 66k3 − 274N + 352kN + 599k2N
+ 132k3N + 441N2 + 934kN2 + 374k2N2 + 477N3 + 354kN3 + 112N4),
c698 = − 1
3(2 +N)(2 + k +N)4
4(864 + 1008k + 353k2 + 30k3 + 2088N + 2060kN + 769k2N
+ 132k3N + 1751N2 + 1156kN2 + 246k2N2 + 541N3 + 138kN3 + 48N4),
c699 =
8(228 + 375k + 161k2 + 18k3 + 483N + 530kN + 115k2N + 317N2 + 181kN2 + 64N3)
3(2 +N)(2 + k +N)3
,
c700 = −8(−12 + 31k + 18k
2 −N + 23kN +N2)
3(2 +N)(2 + k +N)3
,
c701 =
8(3k + 2k2 + 13N + 15kN + 4k2N + 15N2 + 8k N2 + 4N3)
(2 +N)(2 + k +N)4
,
c702 = −8(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)4
,
c703 = −8(108 + 173k + 54k
2 + 133N + 109kN + 35N2)
3(2 +N)(2 + k +N)3
,
c704 =
8(64 + 139k + 89k2 + 18k3 + 101N + 151kN + 49k2N + 48N2 + 38kN2 + 7N3)
(2 +N)(2 + k +N)4
,
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c705 =
8(108 + 171k + 58k2 + 195N + 177kN + 20k2N + 101N2 + 42kN2 + 16N3)
3(2 +N)(2 + k +N)3
,
c706 =
8(−132− 277k − 180k2 − 36k3 − 53N − 93kN − 42k2N + 81N2 + 52kN2 + 32N3)
3(2 +N)(2 + k +N)3
,
c707 = −16(27 + 37k + 10k
2 + 29N + 21kN + 8N2)
3(2 + k +N)3
,
c708 =
1
3(2 +N)(2 + k +N)5
16(72 + 116k + 95k2 + 26k3 + 232N + 313kN + 162k2N
+ 22k3N + 300N2 + 304kN2 + 79k2N2 + 168N3 + 95kN3 + 32N4),
c709 =
8(36 + 52k + 16k2 + 70N + 75kN + 14k2N + 45N2 + 27kN2 + 9N3)
(2 +N)(2 + k +N)4
,
c710 = − 1
(2 +N)(2 + k +N)5
8(−152− 276k − 138k2 − 20k3 − 256N − 362kN − 123k2N
− 10k3N − 120N2 − 110kN2 − 15k2N2 +N3 + 6kN3 + 7N4),
c711 = − 1
3(2 +N)(2 + k +N)5
16(−168− 440k − 344k2 − 80k3 − 244N − 517kN − 267k2N
− 22k3N − 87N2 − 172kN2 − 49k2N2 + 3N3 − 17k N3 + 4N4),
c712 =
8(4− 6k − 17k2 − 6k3 + 16N + 9kN − 5k2N + 16N2 + 9kN2 + 4N3)
(2 +N)(2 + k +N)4
,
c713 = − 1
(2 +N)(2 + k +N)5
8(232 + 472k + 344k2 + 93k3 + 6k4 + 404N + 594kN
+ 276k2N + 31k3N + 234N2 + 221kN2 + 50k2N2 + 54N3 + 25kN3 + 4N4),
c714 = −16(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c715 =
16(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c716 = −64(16 + 21k + 6k
2 + 19N + 13k N + 5N2)
(2 +N)(2 + k +N)3
,
c717 = −16(64 + 67k + 18k
2 + 109N + 79kN + 12k2N + 63N2 + 24kN2 + 12N3)
(2 +N)(2 + k +N)4
,
c718 =
1
3(2 +N)(2 + k +N)5
16(−48− 260k − 268k2 − 72k3 − 4N − 219kN − 177k2N
− 18k3N + 79N2 − 16k N2 − 23k2N2 + 49N3 + 9k N3 + 8N4),
c719 =
16(1 + k)(48 + 148k + 56k2 + 68N + 119kN + 10k2N + 17N2 + 15k N2 −N3)
3(2 +N)(2 + k +N)5
,
c720 = − 1
3(2 +N)(2 + k +N)5
16(−288− 450k − 206k2 − 28k3 − 282N − 119kN
+ 177k2N + 70k3N + 91N2 + 498kN2 + 395k2N2 + 60k3N2 + 163N3 + 329kN3
+ 126k2N3 + 40N4 + 48kN4),
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c721 = −64(1 + k)(9 + 5k + 10N + 3k N + 3N
2)
3(2 + k +N)4
,
c722 = − 1
3(2 +N)(2 + k +N)4
8(−48− 208k − 220k2 − 103k3 − 18k4 − 200N − 472kN
− 322k2N − 77k3N − 124N2 − 195kN2 − 76k2N2 + 20N3 + 11k N3 + 16N4),
c723 = −8(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)4
,
c724 = −16(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c725 =
16(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c726 = −32(−78− 169k − 101k
2 − 18k3 − 74N − 104kN − 31k2N +N2 + 3kN2 + 7N3)
3(2 +N)(2 + k +N)4
,
c727 =
1
3(2 +N)(2 + k +N)5
32(78 + 203k + 146k2 + 32k3 + 118N + 220kN + 75k2N
− 2k3N + 81N2 + 97kN2 + 7k2N2 + 39N3 + 26k N3 + 8N4),
c728 =
8(144 + 252k + 88k2 + 204N + 211kN + 26k2N + 85N2 + 35kN2 + 11N3)
3(2 +N)(2 + k +N)4
,
c729 =
1
3(2 +N)(2 + k +N)5
8(528 + 1176k + 868k2 + 200k3 + 1056N + 1840kN + 957k2N
+ 118k3N + 820N2 + 1014kN2 + 287k2N2 + 301N3 + 200kN3 + 43N4),
c730 =
16(1 +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c731 =
16(1 + k)(32 + 55k + 18k2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)5
,
c732 =
32(27 + 56k + 20k2 + 46N + 40kN + 15N2)
3(2 + k +N)4
,
c733 =
8(228 + 318k + 139k2 + 18k3 + 444N + 421kN + 95k2N + 280N2 + 137kN2 + 56N3)
3(2 +N)(2 + k +N)4
,
c734 = −32(36 + 116k + 87k
2 + 18k3 + 70N + 135kN + 51k2N + 42N2 + 37kN2 + 8N3)
3(2 +N)(2 + k +N)4
,
c735 = − 1
(2 +N)(2 + k +N)6
16(1 + k)(1 +N)(60 + 77k + 22k2 + 121N + 115kN + 20k2N
+ 79N2 + 42kN2 + 16N3),
c736 =
1
3(2 +N)(2 + k +N)5
8(216 + 216k + 94k2 + 59k3 + 18k4 + 732N + 874kN
+ 450k2N + 109k3N + 772N2 + 687kN2 + 194k2N2 + 304N3 + 131kN3 + 40N4),
c737 = −8(56 + 138k + 65k
2 + 6k3 + 194N + 254kN + 59k2N + 161N2 + 102kN2 + 37N3)
(2 +N)(2 + k +N)3
,
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c738 = −8(−64 − 58k + 27k
2 + 18k3 − 70N − 12kN + 33k2N − 15N2 + 12kN2 +N3)
(2 +N)(2 + k +N)4
,
c739 = −8(64 + 61k + 14k
2 + 83N + 49k N + 4k2N + 33N2 + 8kN2 + 4N3)
(2 +N)(2 + k +N)4
,
c740 = −8(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)4
,
c741 =
8(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c742 = −8(64 + 162k + 73k
2 + 6k3 + 94N + 148kN + 27k2N + 35N2 + 28kN2 + 3N3)
(2 +N)(2 + k +N)4
,
c743 =
8(120 + 183k + 71k2 + 6k3 + 261N + 279kN + 59k2N + 178N2 + 102kN2 + 37N3)
(2 +N)(2 + k +N)4
,
c744 =
1
3(2 +N)(2 + k +N)4
8(−192− 10k + 49k2 + 6k3 − 182N + 16kN − 127k2N
− 60k3N + 127N2 + 126kN2 − 66k2N2 + 187N3 + 78kN3 + 48N4),
c745 =
16(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c746 = − 1
3(2 +N)(2 + k +N)4
4(−792− 502k + 467k2 + 398k3 + 72k4 − 1598N − 832kN
+ 407k2N + 184k3N − 991N2 − 234kN2 + 134k2N2 − 151N3 + 62kN3 + 16N4),
c747 = − 1
3(2 +N)(2 + k +N)5
16(336 + 790k + 562k2 + 124k3 + 950N + 2021kN
+ 1233k2N + 218k3N + 999N2 + 1850kN2 + 875k2N2 + 96k3N2 + 459N3 + 697kN3
+ 198k2N3 + 76N4 + 84kN4),
c748 = − 1
3(2 +N)(2 + k +N)5
8(192 + 540k + 475k2 + 122k3 + 324N + 562kN + 285k2N
+ 16k3N + 211N2 + 180kN2 + 32k2N2 + 85N3 + 32k N3 + 16N4),
c749 = −16(5 + 15k + 6k
2 + 3N + 7kN)
(2 + k +N)3
,
c750 = − 1
3(2 +N)(2 + k +N)4
4(640 + 1512k + 1003k2 + 202k3 + 1512N + 3068kN
+ 1659k2N + 252k3N + 1489N2 + 2384kN2 + 938k2N2 + 80k3N2 + 675N3 + 754kN3
+ 168k2N3 + 112N4 + 64kN4),
c751 = −36
5
, c752 =
32(k −N)
15(2 + k +N)
,
c753 =
4(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
(2 +N)(2 + k +N)2
,
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c754 =
4(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
(2 +N)(2 + k +N)2
,
c755 =
32(−k +N)(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
3(2 +N)(2 + k +N)3
,
c756 = −32(−k +N)(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
3(2 +N)(2 + k +N)3
,
c757 =
8(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
(2 +N)(2 + k +N)2
,
c758 =
8(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
(2 +N)(2 + k +N)2
,
c759 =
32(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c760 = − 1
9(2 +N)(2 + k +N)5
16(1080 + 2106k + 1578k2 + 547k3 + 74k4 + 2898N
+ 4386kN + 2337k2N + 499k3N + 28k4N + 3036N2 + 3315kN2 + 1083k2N2
+ 100k3N2 + 1577N3 + 1099kN3 + 156k2N3 + 413N4 + 140kN4 + 44N5),
c761 =
1
3(2 +N)(2 + k +N)5
16(624 + 1480k + 1169k2 + 390k3 + 48k4 + 1280N + 2068kN
+ 969k2N + 140k3N + 915N2 + 880kN2 + 166k2N2 + 281N3 + 118kN3 + 32N4),
c762 = −16(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c763 =
16(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c764 = −32(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c765 = −32(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c766 = −16(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c767 = −16(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c768 =
32(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c769 =
32(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c770 = −16(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c771 = −16(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
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c772 = −16(62k + 41k
2 + 6k3 + 34N + 114kN + 35k2N + 37N2 + 46kN2 + 9N3)
3(2 +N)(2 + k +N)4
,
c773 = − 1
3(2 +N)(2 + k +N)5
16(528 + 820k + 365k2 + 33k3 − 6k4 + 1412N + 1780kN
+ 606k2N + 47k3N + 1383N2 + 1249kN2 + 235k2N2 + 584N3 + 283kN3 + 89N4),
c774 =
32(1 + k)(32 + 55k + 18k2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)5
,
c775 =
32(1 +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c776 = −32(1 + k)(1 +N)(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)6
,
c777 =
32(1 +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c778 = −32(2 + 2k + k
2 + 2N +N2)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)6
,
c779 =
32(1 + k)(32 + 55k + 18k2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)5
,
c780 = −32(2 + 2k + k
2 + 2N +N2)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)6
,
c781 = − 1
3(2 +N)(2 + k +N)5
32(36− 93k2 − 38k3 + 126N − 4k N − 163k2N − 40k3N
+ 163N2 + 12kN2 − 64k2N2 + 87N3 + 10k N3 + 16N4),
c782 = −16(96 + 158k + 65k
2 + 6k3 + 178N + 210kN + 47k2N + 109N2 + 70kN2 + 21N3)
3(2 +N)(2 + k +N)4
,
c783 = − 1
3(2 +N)(2 + k +N)5
16(1584 + 2888k + 1584k2 + 259k3 − 6k4 + 3808N
+ 5232kN + 1905k2N + 151k3N + 3384N2 + 3165kN2 + 585k2N2 + 1319N3
+ 641kN3 + 189N4),
c784 = − 1
3(2 +N)(2 + k +N)5
16(864 + 1780k + 1075k2 + 202k3 + 2012N + 3020kN
+ 1155k2N + 92k3N + 1713N2 + 1700kN2 + 314k2N2 + 639N3 + 322kN3 + 88N4),
c785 =
16(96 + 190k + 133k2 + 30k3 + 146N + 186kN + 67k2N + 65N2 + 38kN2 + 9N3)
3(2 +N)(2 + k +N)4
,
c786 = −16(−94k − 109k
2 − 30k3 − 2N − 90kN − 55k2N + 7N2 − 14k N2 + 3N3)
3(2 +N)(2 + k +N)4
,
c787 =
32(3 + k + 2N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c788 =
32(3 + 2k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
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c789 =
32(3 + 2k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c790 =
32(3 + k + 2N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c791 =
32(3 + k + 2N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c792 = −64(1 + k)(1 +N)(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)6
,
c793 =
32(3 + 2k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c794 =
1
3(2 +N)(2 + k +N)5
32(84− 104k − 254k2 − 84k3 + 494N + 285kN − 113k2N
− 30k3N + 731N2 + 488kN2 + 27k2N2 + 399N3 + 165kN3 + 72N4),
c795 =
1
3(2 +N)(2 + k +N)5
32(120 + 108k − 12k2 − 16k3 + 408N + 349kN + 19k2N
− 14k3N + 491N2 + 336kN2 + 25k2N2 + 249N3 + 101kN3 + 44N4),
c796 =
1
3(2 +N)(2 + k +N)5
16(624 + 1304k + 900k2 + 265k3 + 30k4 + 1264N + 1752kN
+ 639k2N + 61k3N + 924N2 + 735kN2 + 75k2N2 + 305N3 + 107kN3 + 39N4),
c797 = −16(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c798 = −16(−6 − 7k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c799 = −32(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c800 = −16(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c801 =
32(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c802 = −32(1 + k)(1 +N)(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)6
,
c803 = −16(6− k + 7N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c804 = − 1
3(2 +N)(2 + k +N)5
16(192 + 464k + 413k2 + 149k3 + 18k4 + 400N + 748kN
+ 474k2N + 91k3N + 279N2 + 361kN2 + 127k2N2 + 72N3 + 47kN3 + 5N4),
c805 =
1
3(2 +N)(2 + k +N)5
64(−18− 106k − 121k2 − 34k3 + 43N − 32k N − 66k2N
− 8k3N + 120N2 + 76kN2 + k2N2 + 75N3 + 32k N3 + 14N4),
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c806 = −64(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c807 =
1
9(2 +N)(2 + k +N)5
16(3456 + 7296k + 5217k2 + 1522k3 + 152k4 + 9336N
+ 15624kN + 7955k2N + 1274k3N + 4k4N + 9723N2 + 12086kN2 + 3846k2N2
+ 222k3N2 + 4897N3 + 4012kN3 + 586k2N3 + 1192N4 + 480kN4 + 112N5),
c808 = − 1
3(2 +N)(2 + k +N)5
16(−144− 496k − 349k2 − 70k3 − 200N − 452kN − 93k2N
+ 28k3N − 39N2 − 32kN2 + 58k2N2 + 27N3 + 26kN3 + 8N4),
c809 = −16(96 + 158k + 65k
2 + 6k3 + 178N + 210kN + 47k2N + 109N2 + 70kN2 + 21N3)
3(2 +N)(2 + k +N)4
,
c810 = −16(62k + 41k
2 + 6k3 + 34N + 114kN + 35k2N + 37N2 + 46kN2 + 9N3)
3(2 +N)(2 + k +N)4
,
c811 = −16(−94k − 109k
2 − 30k3 − 2N − 90kN − 55k2N + 7N2 − 14k N2 + 3N3)
3(2 +N)(2 + k +N)4
,
c812 =
1
3(2 +N)(2 + k +N)5
16(912 + 1748k + 1139k2 + 281k3 + 18k4 + 2212N + 3316kN
+ 1536k2N + 211k3N + 1953N2 + 2029kN2 + 499k2N2 + 738N3 + 395kN3 + 101N4),
c813 = −32(1 +N)(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)5
,
c814 = −32(1 + k)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c815 = −32(1 + k)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c816 = −32(1 +N)(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)5
,
c817 =
16(96 + 190k + 133k2 + 30k3 + 146N + 186kN + 67k2N + 65N2 + 38kN2 + 9N3)
3(2 +N)(2 + k +N)4
,
c818 =
1
3(2 +N)(2 + k +N)5
16(816 + 1264k + 552k2 − k3 − 30k4 + 2360N + 3384kN
+ 1485k2N + 179k3N + 2424N2 + 2601kN2 + 669k2N2 + 1027N3 + 589kN3 + 153N4),
c819 =
1
3(2 +N)(2 + k +N)5
16(96− 196k − 443k2 − 258k3 − 48k4 + 532N + 500kN
+ 93k2N − 20k3N + 759N2 + 788kN2 + 206k2N2 + 385N3 + 230kN3 + 64N4),
c820 = − 1
3(2 +N)(2 + k +N)5
16(−144− 320k − 132k2 + 5k3 + 6k4 − 184N − 96kN
+ 219k2N + 89k3N − 36N2 + 171kN2 + 159k2N2 + 13N3 + 55kN3 + 3N4),
c821 = − 1
3(2 +N)(2 + k +N)5
16(192 + 464k + 361k2 + 99k3 + 6k4 + 400N + 788kN
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+ 456k2N + 73k3N + 291N2 + 419kN2 + 137k2N2 + 82N3 + 65kN3 + 7N4),
c822 =
1
3(2 +N)(2 + k +N)4
32(−168− 354k − 252k2 − 56k3 − 258N − 403kN − 205k2N
− 22k3N − 65N2 − 60kN2 − 25k2N2 + 45N3 + 31kN3 + 16N4),
c823 = − 1
3(2 +N)(2 + k +N)4
32(72− 78k − 153k2 − 46k3 + 258N − 29k N − 176k2N
− 38k3N + 326N2 + 84k N2 − 41k2N2 + 174N3 + 47kN3 + 32N4),
c824 =
32(60 + 85k + 39k2 + 6k3 + 113N + 109kN + 25k2N + 68N2 + 34kN2 + 13N3)
3(2 +N)(2 + k +N)4
,
c825 = −32(−16− 13k + 11k
2 + 6k3 − 11N + 15k N + 17k2N + 6N2 + 14kN2 + 3N3)
(2 +N)(2 + k +N)4
,
c826 =
32(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c827 = −32(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c828 = −32(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c829 = −32(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c830 =
32(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c831 =
32(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c832 =
32(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c833 =
64(138 + 227k + 87k2 + 6k3 + 262N + 274kN + 49k2N + 155N2 + 81kN2 + 29N3)
3(2 +N)(2 + k +N)4
,
c834 = −32(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c835 =
32(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c836 =
32(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c837 = −32(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c838 =
32(20 + 15k − 11k2 − 6k3 + 51N + 43k N + k2N + 40N2 + 22kN2 + 9N3)
(2 +N)(2 + k +N)4
,
c839 = −32(20 + 15k − 11k
2 − 6k3 + 51N + 43kN + k2N + 40N2 + 22kN2 + 9N3)
(2 +N)(2 + k +N)4
,
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c840 =
32(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c841 =
32(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c842 =
64(12− 41k − 48k2 − 12k3 + 23N − 41k N − 26k2N + 17N2 − 8kN2 + 4N3)
3(2 +N)(2 + k +N)4
,
c843 =
1
3(2 +N)(2 + k +N)5
64(−k + 19k2 + 36k3 + 12k4 + 49N + 19k N − 24k2N + 2k3N
+ 106N2 + 57kN2 − 13k2N2 + 75N3 + 31k N3 + 16N4),
c844 =
32(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c845 =
64(12− 41k − 48k2 − 12k3 + 23N − 41k N − 26k2N + 17N2 − 8kN2 + 4N3)
3(2 +N)(2 + k +N)4
,
c846 = −64(1 +N)(−33k − 42k
2 − 12k3 + 17N − 12k N − 17k2N + 22N2 + 7k N2 + 6N3)
(2 +N)(2 + k +N)5
,
c847 =
1
3(2 +N)(2 + k +N)5
64(−k + 19k2 + 36k3 + 12k4 + 49N + 19k N − 24k2N + 2k3N
+ 106N2 + 57kN2 − 13k2N2 + 75N3 + 31k N3 + 16N4),
c848 = −32(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c849 =
32(60 + 85k + 39k2 + 6k3 + 113N + 109kN + 25k2N + 68N2 + 34kN2 + 13N3)
3(2 +N)(2 + k +N)4
,
c850 =
32(60 + 85k + 39k2 + 6k3 + 113N + 109kN + 25k2N + 68N2 + 34kN2 + 13N3)
3(2 +N)(2 + k +N)4
,
c851 = − 1
3(2 +N)(2 + k +N)4
64(108 + 211k + 126k2 + 24k3 + 203N + 259kN + 76k2N
+ 119N2 + 76kN2 + 22N3),
c852 = −32(20 + 21k + 6k
2 + 25N + 13k N + 7N2)
(2 +N)(2 + k +N)3
,
c853 = − 1
3(2 +N)(2 + k +N)4
64(108 + 211k + 126k2 + 24k3 + 203N + 259kN + 76k2N
+ 119N2 + 76kN2 + 22N3),
c854 = −64(1 +N)(−33k − 42k
2 − 12k3 + 17N − 12k N − 17k2N + 22N2 + 7k N2 + 6N3)
(2 +N)(2 + k +N)5
,
c855 =
32(60 + 85k + 39k2 + 6k3 + 113N + 109kN + 25k2N + 68N2 + 34kN2 + 13N3)
3(2 +N)(2 + k +N)4
,
c856 =
32(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
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c857 =
32(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c858 = −32(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c859 = −32(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c860 =
64(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42k N2 + 16N3)
(2 +N)(2 + k +N)4
,
c861 = −32(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c862 =
32(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c863 =
32(−16− 13k + 11k2 + 6k3 − 11N + 15kN + 17k2N + 6N2 + 14k N2 + 3N3)
(2 +N)(2 + k +N)4
,
c864 =
64(42 + 4k − 21k2 − 6k3 + 101N + 71k N + 11k2N + 82N2 + 45kN2 + 19N3)
3(2 +N)(2 + k +N)4
,
c865 =
1
9(2 +N)(2 + k +N)5
16(1344 + 3624k + 3483k2 + 1418k3 + 208k4 + 4488N
+ 10776kN + 8946k2N + 3014k3N + 344k4N + 5877N2 + 12012kN2 + 7989k2N2
+ 1928k3N2 + 120k4N2 + 3736N3 + 6122kN3 + 2898k2N3 + 372k3N3 + 1147N4
+ 1366kN4 + 348k2N4 + 136N5 + 96kN5),
c866 = −32(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c867 = − 1
3(2 +N)(2 + k +N)4
16(288 + 460k + 243k2 + 42k3 + 740N + 1028kN + 451k2N
+ 60k3N + 697N2 + 716kN2 + 178k2N2 + 279N3 + 154kN3 + 40N4),
c868 =
1
3(2 +N)(2 + k +N)5
16(288 + 436k + 344k2 + 187k3 + 42k4 + 932N + 1142kN
+ 721k2N + 337k3N + 60k4N + 1262N2 + 1117kN2 + 401k2N2 + 102k3N2 + 891N3
+ 513kN3 + 60k2N3 + 327N4 + 102kN4 + 48N5),
c869 =
1
3(2 +N)(2 + k +N)5
16(120 + 270k + 204k2 + 61k3 + 6k4 + 246N + 450kN
+ 244k2N + 39k3N + 174N2 + 235kN2 + 70k2N2 + 48N3 + 37kN3 + 4N4),
c870 =
1
3(2 +N)(2 + k +N)5
16(216 + 478k + 329k2 + 57k3 − 6k4 + 374N + 484kN
+ 111k2N − 31k3N + 255N2 + 169kN2 − 14k2N2 + 107N3 + 43kN3 + 20N4),
c871 = −32(3 + 2k +N)(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
3(2 +N)(2 + k +N)5
,
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c872 = −32(3 + k + 2N)(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
3(2 +N)(2 + k +N)5
,
c873 = −32(3 + k + 2N)(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
3(2 +N)(2 + k +N)5
,
c874 = −32(3 + 2k +N)(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
3(2 +N)(2 + k +N)5
,
c875 =
1
3(2 +N)(2 + k +N)5
64(48 + 115k + 78k2 + 16k3 + 101N + 207kN + 107k2N
+ 14k3N + 75N2 + 119kN2 + 35k2N2 + 22N3 + 21kN3 + 2N4),
c876 = − 1
3(2 +N)(2 + k +N)6
32(60 + 201k + 261k2 + 154k3 + 32k4 + 117N + 305kN
+ 336k2N + 176k3N + 28k4N + 106N2 + 141kN2 + 93k2N2 + 38k3N2 + 77N3
+ 31kN3 − 6k2N3 + 40N4 + 10k N4 + 8N5),
c877 =
1
3(2 +N)(2 + k +N)5
64(48 + 115k + 78k2 + 16k3 + 101N + 207kN + 107k2N
+ 14k3N + 75N2 + 119kN2 + 35k2N2 + 22N3 + 21kN3 + 2N4),
c878 = − 1
3(2 +N)(2 + k +N)5
16(120 + 190k + 96k2 + 16k3 + 326N + 402kN + 143k2N
+ 14k3N + 330N2 + 284kN2 + 53k2N2 + 145N3 + 66kN3 + 23N4),
c879 = − 1
3(2 +N)(2 + k +N)5
16(120 + 190k + 96k2 + 16k3 + 326N + 402kN + 143k2N
+ 14k3N + 330N2 + 284kN2 + 53k2N2 + 145N3 + 66kN3 + 23N4),
c880 =
1
3(2 +N)(2 + k +N)5
64(−48− 147k − 162k2 − 74k3 − 12k4 − 69N − 183kN
− 149k2N − 36k3N − 15N2 − 53kN2 − 29k2N2 + 12N3 + kN3 + 4N4),
c881 = −32(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c882 = −32(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c883 =
1
3(2 +N)(2 + k +N)5
64(−48− 147k − 162k2 − 74k3 − 12k4 − 69N − 183kN
− 149k2N − 36k3N − 15N2 − 53kN2 − 29k2N2 + 12N3 + kN3 + 4N4),
c884 =
1
3(2 +N)(2 + k +N)6
64(1 +N)(60 + 137k + 165k2 + 106k3 + 24k4 + 121N
+ 136kN + 75k2N + 30k3N + 113N2 + 53kN2 − 6k2N2 + 60N3 + 18kN3 + 12N4),
c885 = −32(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c886 =
1
3(2 +N)(2 + k +N)5
16(120 + 270k + 204k2 + 61k3 + 6k4 + 246N + 450kN
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+ 244k2N + 39k3N + 174N2 + 235kN2 + 70k2N2 + 48N3 + 37kN3 + 4N4),
c887 =
1
3(2 +N)(2 + k +N)5
16(576 + 944k + 432k2 + 43k3 − 6k4 + 1072N + 1056kN
+ 87k2N − 65k3N + 720N2 + 321kN2 − 81k2N2 + 221N3 + 29kN3 + 27N4),
c888 = −32(3 + 2k +N)(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
3(2 +N)(2 + k +N)5
,
c889 = −32(3 + k + 2N)(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
3(2 +N)(2 + k +N)5
,
c890 = − 1
3(2 +N)(2 + k +N)5
16(24 + 110k + 185k2 + 62k3 + 70N + 292kN + 312k2N
+ 58k3N + 111N2 + 280kN2 + 139k2N2 + 78N3 + 86kN3 + 17N4),
c891 =
32(96 + 236k + 153k2 + 30k3 + 196N + 302kN + 95k2N + 121N2 + 92kN2 + 23N3)
3(2 +N)(2 + k +N)4
,
c892 = −32(96 + 223k + 147k
2 + 30k3 + 161N + 251kN + 83k2N + 82N2 + 66kN2 + 13N3)
3(2 +N)(2 + k +N)4
,
c893 = −32(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c894 = −32(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c895 = −32(32 + 35k + 10k
2 + 61N + 47kN + 8k2N + 39N2 + 16kN2 + 8N3)
(2 +N)(2 + k +N)4
,
c896 =
32(12 + 7k + 5N)(16 + 21k + 6k2 + 19N + 13kN + 5N2)
3(2 +N)(2 + k +N)4
,
c897 =
32(96 + 268k + 195k2 + 42k3 + 164N + 298kN + 109k2N + 83N2 + 76kN2 + 13N3)
3(2 +N)(2 + k +N)4
,
c898 =
32(12 + 5k + 7N)(16 + 21k + 6k2 + 19N + 13kN + 5N2)
3(2 +N)(2 + k +N)4
,
c899 = −32(3k + 2k
2 + 13N + 15kN + 4k2N + 15N2 + 8k N2 + 4N3)
(2 +N)(2 + k +N)4
,
c900 = −32(96 + 223k + 147k
2 + 30k3 + 161N + 251kN + 83k2N + 82N2 + 66kN2 + 13N3)
3(2 +N)(2 + k +N)4
,
c901 = −32(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c902 =
32(144 + 268k + 157k2 + 30k3 + 284N + 342kN + 97k2N + 173N2 + 104kN2 + 33N3)
3(2 +N)(2 + k +N)4
,
c903 = −32(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
(2 +N)(2 + k +N)3
,
c904 = −32(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
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c905 =
1
3(2 +N)(2 + k +N)5
32(432 + 802k + 498k2 + 100k3 + 1178N + 1905kN + 1001k2N
+ 158k3N + 1179N2 + 1574kN2 + 635k2N2 + 60k3N2 + 511N3 + 513kN3 + 126k2N3
+ 80N4 + 48kN4),
c906 =
1
3(2 +N)(2 + k +N)5
32(480 + 1100k + 985k2 + 426k3 + 72k4 + 1324N + 2318kN
+ 1539k2N + 502k3N + 60k4N + 1557N2 + 1880kN2 + 740k2N2 + 126k3N2 + 991N3
+ 734kN3 + 108k2N3 + 340N4 + 126kN4 + 48N5),
c907 =
1
3(2 +N)(2 + k +N)5
16(120 + 254k + 196k2 + 61k3 + 6k4 + 262N + 426kN
+ 232k2N + 39k3N + 206N2 + 227kN2 + 66k2N2 + 68N3 + 37kN3 + 8N4),
c908 =
1
3(2 +N)(2 + k +N)5
16(408 + 802k + 420k2 + 51k3 − 6k4 + 914N + 1146kN
+ 244k2N − 31k3N + 750N2 + 541kN2 + 10k2N2 + 280N3 + 95k N3 + 40N4),
c909 =
32(1 + k)(32 + 55k + 18k2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)5
,
c910 = −32(2 + 2k + k
2 + 2N +N2)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)6
,
c911 =
32(1 +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c912 = −64(1 + k)(1 +N)(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)6
,
c913 = − 1
3(2 +N)(2 + k +N)5
32(−84− 384k − 408k2 − 112k3 − 6N − 533kN − 533k2N
− 98k3N + 179N2 − 192kN2 − 167k2N2 + 147N3 − kN3 + 32N4),
c914 = −32(3 + 2k +N)(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
3(2 +N)(2 + k +N)5
,
c915 = −32(3 + k + 2N)(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
3(2 +N)(2 + k +N)5
,
c916 =
64(3 + 2k +N)(9k + 4k2 + 7N + 20kN + 5k2N + 8N2 + 9kN2 + 2N3)
3(2 +N)(2 + k +N)5
,
c917 = − 1
(2 +N)(2 + k +N)6
32(1 + k)(1 +N)(60 + 77k + 22k2 + 121N + 115kN + 20k2N
+ 79N2 + 42kN2 + 16N3),
c918 = − 1
3(2 +N)(2 + k +N)6
64(1 +N)(60 + 137k + 165k2 + 106k3 + 24k4 + 121N
+ 136kN + 75k2N + 30k3N + 113N2 + 53kN2 − 6k2N2 + 60N3 + 18kN3 + 12N4),
c919 = − 1
3(2 +N)(2 + k +N)5
16(120 + 174k + 72k2 + 8k3 + 342N + 410kN + 131k2N
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+ 10k3N + 346N2 + 300kN2 + 53k2N2 + 149N3 + 70kN3 + 23N4),
c920 =
1
3(2 +N)(2 + k +N)5
64(−91k − 146k2 − 74k3 − 12k4 + 43N − 75kN − 125k2N
− 36k3N + 77N2 + 11kN2 − 21k2N2 + 44N3 + 13k N3 + 8N4),
c921 =
1
3(2 +N)(2 + k +N)6
32(60 + 201k + 261k2 + 154k3 + 32k4 + 117N + 305kN
+ 336k2N + 176k3N + 28k4N + 106N2 + 141kN2 + 93k2N2 + 38k3N2 + 77N3 + 31kN3
− 6k2N3 + 40N4 + 10k N4 + 8N5),
c922 = −32(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c923 =
1
3(2 +N)(2 + k +N)5
16(168 + 182k − 126k2 − 76k3 + 502N + 354kN − 203k2N
− 62k3N + 432N2 + 100kN2 − 119k2N2 + 119N3 − 30kN3 + 7N4),
c924 = − 1
3(2 +N)(2 + k +N)5
32(−276− 682k − 481k2 − 102k3 − 476N − 1047kN
− 604k2N − 90k3N − 194N2 − 410kN2 − 159k2N2 + 42N3 − 9kN3 + 24N4),
c925 = − 1
3(2 +N)(2 + k +N)3
32(96 + 232k + 153k2 + 30k3 + 200N + 296kN + 95k2N
+ 127N2 + 90kN2 + 25N3),
c926 =
32(96 + 252k + 161k2 + 30k3 + 180N + 310kN + 99k2N + 105N2 + 92kN2 + 19N3)
3(2 +N)(2 + k +N)4
,
c927 = −32(3k + 2k
2 + 13N + 15kN + 4k2N + 15N2 + 8k N2 + 4N3)
(2 +N)(2 + k +N)4
,
c928 = −32(96 + 223k + 147k
2 + 30k3 + 161N + 251kN + 83k2N + 82N2 + 66kN2 + 13N3)
3(2 +N)(2 + k +N)4
,
c929 = −32(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c930 =
32(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c931 =
32(96 + 252k + 187k2 + 42k3 + 180N + 290kN + 105k2N + 99N2 + 76kN2 + 17N3)
3(2 +N)(2 + k +N)4
,
c932 =
1
3(2 +N)(2 + k +N)4
32(120 + 260k + 167k2 + 34k3 + 352N + 524kN + 211k2N
+ 20k3N + 329N2 + 316kN2 + 62k2N2 + 123N3 + 58kN3 + 16N4),
c933 = −32(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c934 = − 1
3(2 +N)(2 + k +N)4
16(432 + 824k + 483k2 + 90k3 + 1072N + 1540kN + 611k2N
+ 60k3N + 977N2 + 952kN2 + 194k2N2 + 387N3 + 194kN3 + 56N4),
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c935 =
1
3(2 +N)(2 + k +N)5
32(240 + 514k + 354k2 + 76k3 + 698N + 1281kN + 737k2N
+ 122k3N + 747N2 + 1118kN2 + 491k2N2 + 48k3N2 + 343N3 + 381kN3 + 102k2N3
+ 56N4 + 36kN4),
c936 =
1
3(2 +N)(2 + k +N)5
16(672 + 1636k + 1498k2 + 633k3 + 102k4 + 1844N + 3430kN
+ 2261k2N + 651k3N + 60k4N + 2044N2 + 2675kN2 + 1063k2N2 + 150k3N2 + 1187N3
+ 971kN3 + 156k2N3 + 369N4 + 150kN4 + 48N5),
c937 =
1
3(2 +N)(2 + k +N)5
16(192 + 308k + 83k2 − 6k3 + 556N + 638kN + 121k2N
+ 527N2 + 364kN2 + 20k2N2 + 193N3 + 52k N3 + 24N4),
c938 = − 1
3(2 +N)(2 + k +N)5
32(−120− 288k − 219k2 − 50k3 − 228N − 481kN − 298k2N
− 46k3N − 128N2 − 228kN2 − 91k2N2 − 12N3 − 23k N3 + 4N4),
c939 =
16(4 + 7k + 2k2 + 23N + 47k N + 16k2N + 29N2 + 28kN2 + 8N3)
(2 +N)(2 + k +N)3
,
c940 =
8(120 + 170k + 65k2 + 6k3 + 226N + 228kN + 47k2N + 139N2 + 76k N2 + 27N3)
3(2 +N)(2 + k +N)3
,
c941 = −8(6k + k
2 + 6N + 10kN +N2)(16 + 21k + 6k2 + 19N + 13k N + 5N2)
3(2 +N)(2 + k +N)4
,
c942 =
32(3 + 2k +N)(20 + 17k + 4k2 + 49N + 32kN + 5k2N + 36N2 + 13kN2 + 8N3)
3(2 +N)(2 + k +N)4
,
c943 = −32(3 + 2k +N)(20 + 17k + 4k
2 + 49N + 32kN + 5k2N + 36N2 + 13kN2 + 8N3)
3(2 +N)(2 + k +N)4
,
c944 = −32(60 + 101k + 60k
2 + 12k3 + 97N + 107kN + 32k2N + 49N2 + 26kN2 + 8N3)
3(2 +N)(2 + k +N)4
,
c945 =
32(48 + 97k + 60k2 + 12k3 + 71N + 101kN + 32k2N + 31N2 + 24kN2 + 4N3)
3(2 +N)(2 + k +N)4
,
c946 = −32(60 + 101k + 60k
2 + 12k3 + 97N + 107kN + 32k2N + 49N2 + 26kN2 + 8N3)
3(2 +N)(2 + k +N)4
,
c947 =
32(48 + 97k + 60k2 + 12k3 + 71N + 101kN + 32k2N + 31N2 + 24kN2 + 4N3)
3(2 +N)(2 + k +N)4
,
c948 =
8(120 + 170k + 65k2 + 6k3 + 226N + 228kN + 47k2N + 139N2 + 76k N2 + 27N3)
3(2 +N)(2 + k +N)3
,
c949 =
1
3(2 +N)(2 + k +N)4
8(576 + 944k + 432k2 + 43k3 − 6k4 + 1072N + 1056kN
+ 87k2N − 65k3N + 720N2 + 321kN2 − 81k2N2 + 221N3 + 29kN3 + 27N4),
231
c950 =
32(−49k − 48k2 − 12k3 +N − 53kN − 26k2N + 5N2 − 12kN2 + 2N3)
3(2 +N)(2 + k +N)3
,
c951 =
1
3(2 +N)(2 + k +N)4
32(60 + 123k + 78k2 + 16k3 + 135N + 227kN + 107k2N
+ 14k3N + 109N2 + 135kN2 + 35k2N2 + 36N3 + 25k N3 + 4N4),
c952 = − 1
3(2 +N)(2 + k +N)4
32(60 + 123k + 78k2 + 16k3 + 135N + 227kN + 107k2N
+ 14k3N + 109N2 + 135kN2 + 35k2N2 + 36N3 + 25k N3 + 4N4),
c953 = −32(60 + 93k + 56k
2 + 12k3 + 105N + 103kN + 30k2N + 57N2 + 26kN2 + 10N3)
3(2 +N)(2 + k +N)4
,
c954 = −32(−49k − 48k
2 − 12k3 +N − 53k N − 26k2N + 5N2 − 12kN2 + 2N3)
3(2 +N)(2 + k +N)4
,
c955 =
1
3(2 +N)(2 + k +N)4
16(96 + 232k + 143k2 + 26k3 + 200N + 296kN + 71k2N
− 8k3N + 137N2 + 104kN2 − 6k2N2 + 39N3 + 10k N3 + 4N4),
c956 = − 1
3(2 +N)(2 + k +N)4
16(672 + 1508k + 1189k2 + 398k3 + 48k4 + 1420N + 2364kN
+ 1229k2N + 204k3N + 1103N2 + 1212kN2 + 310k2N2 + 377N3 + 206kN3 + 48N4),
c957 =
1
3(2 +N)(2 + k +N)5
16(120 + 190k + 96k2 + 16k3 + 326N + 402kN + 143k2N
+ 14k3N + 330N2 + 284kN2 + 53k2N2 + 145N3 + 66kN3 + 23N4),
c958 = − 1
3(2 +N)(2 + k +N)5
16(24 + 110k + 185k2 + 62k3 + 70N + 292kN + 312k2N
+ 58k3N + 111N2 + 280kN2 + 139k2N2 + 78N3 + 86kN3 + 17N4),
c959 = − 1
3(2 +N)(2 + k +N)5
64(48 + 115k + 78k2 + 16k3 + 101N + 207kN + 107k2N
+ 14k3N + 75N2 + 119kN2 + 35k2N2 + 22N3 + 21kN3 + 2N4),
c960 = − 1
3(2 +N)(2 + k +N)5
64(48 + 115k + 78k2 + 16k3 + 101N + 207kN + 107k2N
+ 14k3N + 75N2 + 119kN2 + 35k2N2 + 22N3 + 21kN3 + 2N4),
c961 = − 1
3(2 +N)(2 + k +N)5
16(120 + 270k + 204k2 + 61k3 + 6k4 + 246N + 450kN
+ 244k2N + 39k3N + 174N2 + 235kN2 + 70k2N2 + 48N3 + 37kN3 + 4N4),
c962 = − 1
3(2 +N)(2 + k +N)5
16(120 + 270k + 204k2 + 61k3 + 6k4 + 246N + 450kN
+ 244k2N + 39k3N + 174N2 + 235kN2 + 70k2N2 + 48N3 + 37kN3 + 4N4),
c963 = − 1
3(2 +N)(2 + k +N)5
64(−48− 147k − 162k2 − 74k3 − 12k4 − 69N − 183kN
− 149k2N − 36k3N − 15N2 − 53kN2 − 29k2N2 + 12N3 + kN3 + 4N4),
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c964 = − 1
3(2 +N)(2 + k +N)5
64(−48− 147k − 162k2 − 74k3 − 12k4 − 69N − 183kN
− 149k2N − 36k3N − 15N2 − 53kN2 − 29k2N2 + 12N3 + kN3 + 4N4),
c965 =
1
3(2 +N)(2 + k +N)5
16(120 + 190k + 96k2 + 16k3 + 326N + 402kN + 143k2N
+ 14k3N + 330N2 + 284kN2 + 53k2N2 + 145N3 + 66kN3 + 23N4),
c966 =
1
3(2 +N)(2 + k +N)5
16(576 + 944k + 432k2 + 43k3 − 6k4 + 1072N + 1056kN
+ 87k2N − 65k3N + 720N2 + 321kN2 − 81k2N2 + 221N3 + 29kN3 + 27N4),
c967 =
1
3(2 +N)(2 + k +N)5
16(216 + 478k + 329k2 + 57k3 − 6k4 + 374N + 484kN
+ 111k2N − 31k3N + 255N2 + 169kN2 − 14k2N2 + 107N3 + 43kN3 + 20N4),
c968 =
32(96 + 268k + 195k2 + 42k3 + 164N + 298kN + 109k2N + 83N2 + 76kN2 + 13N3)
3(2 +N)(2 + k +N)4
,
c969 =
32(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c970 =
32(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c971 =
32(12 + 5k + 7N)(16 + 21k + 6k2 + 19N + 13kN + 5N2)
3(2 +N)(2 + k +N)4
,
c972 = −32(96 + 223k + 147k
2 + 30k3 + 161N + 251kN + 83k2N + 82N2 + 66kN2 + 13N3)
3(2 +N)(2 + k +N)4
,
c973 =
32(96 + 236k + 153k2 + 30k3 + 196N + 302kN + 95k2N + 121N2 + 92kN2 + 23N3)
3(2 +N)(2 + k +N)4
,
c974 = −32(96 + 223k + 147k
2 + 30k3 + 161N + 251kN + 83k2N + 82N2 + 66kN2 + 13N3)
3(2 +N)(2 + k +N)4
,
c975 = −32(32 + 35k + 10k
2 + 61N + 47kN + 8k2N + 39N2 + 16kN2 + 8N3)
(2 +N)(2 + k +N)4
,
c976 =
32(12 + 7k + 5N)(16 + 21k + 6k2 + 19N + 13kN + 5N2)
3(2 +N)(2 + k +N)4
,
c977 = −32(3k + 2k
2 + 13N + 15kN + 4k2N + 15N2 + 8k N2 + 4N3)
(2 +N)(2 + k +N)4
,
c978 =
32(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c979 = − 1
3(2 +N)(2 + k +N)4
32(144 + 332k + 215k2 + 42k3 + 220N + 354kN + 119k2N
+ 103N2 + 88kN2 + 15N3),
c980 = −32(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
(2 +N)(2 + k +N)3
,
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c981 =
32(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c982 =
1
3(2 +N)(2 + k +N)5
32(48 + 170k + 153k2 + 38k3 + 274N + 729kN + 532k2N
+ 106k3N + 396N2 + 862kN2 + 481k2N2 + 60k3N2 + 218N3 + 375kN3 + 126k2N3
+ 40N4 + 48kN4),
c983 =
1
3(2 +N)(2 + k +N)5
16(120 + 174k + 72k2 + 8k3 + 342N + 410kN + 131k2N
+ 10k3N + 346N2 + 300kN2 + 53k2N2 + 149N3 + 70kN3 + 23N4),
c984 =
1
3(2 +N)(2 + k +N)5
16(168 + 374k + 204k2 + 32k3 + 310N + 270kN − 101k2N
− 62k3N + 186N2 − 44kN2 − 119k2N2 + 53N3 − 30kN3 + 7N4),
c985 = −32(1 +N)(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)5
,
c986 = −32(1 + k)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c987 = −64(3 + 2k +N)(9k + 4k
2 + 7N + 20k N + 5k2N + 8N2 + 9k N2 + 2N3)
3(2 +N)(2 + k +N)5
,
c988 = − 1
3(2 +N)(2 + k +N)5
16(120 + 254k + 196k2 + 61k3 + 6k4 + 262N + 426kN
+ 232k2N + 39k3N + 206N2 + 227kN2 + 66k2N2 + 68N3 + 37kN3 + 8N4),
c989 = − 1
3(2 +N)(2 + k +N)5
64(−91k − 146k2 − 74k3 − 12k4 + 43N − 75kN − 125k2N
− 36k3N + 77N2 + 11kN2 − 21k2N2 + 44N3 + 13k N3 + 8N4),
c990 =
1
(2 +N)(2 + k +N)6
32(1 + k)(1 +N)(60 + 77k + 22k2 + 121N + 115kN + 20k2N
+ 79N2 + 42kN2 + 16N3),
c991 =
1
3(2 +N)(2 + k +N)5
16(408 + 994k + 750k2 + 159k3 − 6k4 + 722N + 1062kN
+ 346k2N − 31k3N + 504N2 + 397kN2 + 10k2N2 + 214N3 + 95k N3 + 40N4),
c992 =
32(96 + 232k + 153k2 + 30k3 + 200N + 296kN + 95k2N + 127N2 + 90kN2 + 25N3)
3(2 +N)(2 + k +N)3
,
c993 =
32(96 + 252k + 187k2 + 42k3 + 180N + 290kN + 105k2N + 99N2 + 76kN2 + 17N3)
3(2 +N)(2 + k +N)4
,
c994 = −32(3k + 2k
2 + 13N + 15kN + 4k2N + 15N2 + 8k N2 + 4N3)
(2 +N)(2 + k +N)4
,
c995 =
32(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
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c996 = −32(20 + 21k + 6k
2 + 25N + 13k N + 7N2)
(2 +N)(2 + k +N)3
,
c997 =
32(96 + 252k + 161k2 + 30k3 + 180N + 310kN + 99k2N + 105N2 + 92kN2 + 19N3)
3(2 +N)(2 + k +N)4
,
c998 = −32(96 + 223k + 147k
2 + 30k3 + 161N + 251kN + 83k2N + 82N2 + 66kN2 + 13N3)
3(2 +N)(2 + k +N)4
,
c999 =
1
3(2 +N)(2 + k +N)4
32(120 + 104k + 17k2 − 2k3 + 316N + 320kN + 121k2N
+ 20k3N + 299N2 + 256kN2 + 62k2N2 + 117N3 + 58kN3 + 16N4),
c1000 = − 1
3(2 +N)(2 + k +N)4
16(96 + 232k + 143k2 + 26k3 + 200N + 296kN + 71k2N
− 8k3N + 137N2 + 104kN2 − 6k2N2 + 39N3 + 10k N3 + 4N4),
c1001 = − 1
3(2 +N)(2 + k +N)4
16(48− 224k − 463k2 − 266k3 − 48k4 + 392N + 204kN
− 167k2N − 84k3N + 571N2 + 456kN2 + 62k2N2 + 289N3 + 142kN3 + 48N4),
c1002 =
1
3(2 +N)(2 + k +N)5
32(240 + 554k + 393k2 + 86k3 + 658N + 1401kN + 868k2N
+ 154k3N + 684N2 + 1294kN2 + 637k2N2 + 72k3N2 + 314N3 + 495kN3 + 150k2N3
+ 52N4 + 60kN4),
c1003 =
1
3(2 +N)(2 + k +N)5
16(192 + 500k + 413k2 + 102k3 + 364N + 554kN + 223k2N
+ 281N2 + 220kN2 + 20k2N2 + 127N3 + 52k N3 + 24N4),
c1004 =
16(36 + 75k + 26k2 + 67N + 91kN + 16k2N + 41N2 + 28kN2 + 8N3)
(2 +N)(2 + k +N)3
,
c1005 = − 1
3(2 +N)(2 + k +N)4
8(576 + 944k + 432k2 + 43k3 − 6k4 + 1072N + 1056kN
+ 87k2N − 65k3N + 720N2 + 321kN2 − 81k2N2 + 221N3 + 29kN3 + 27N4),
c1006 = −32(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c1007 =
32(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c1008 =
1
3(2 +N)(2 + k +N)5
8(−720− 988k − 292k2 + 30k3 − k4 − 6k5 − 1388N − 892kN
+ 498k2N + 314k3N + 21k4N − 688N2 + 750kN2 + 1128k2N2 + 232k3N2 + 162N3
+ 954kN3 + 422k2N3 + 197N4 + 230kN4 + 37N5),
c1009 =
128(3 + k + 2N)(20 + 27k + 8k2 + 39N + 39kN + 7k2N + 25N2 + 14k N2 + 5N3)
3(2 +N)(2 + k +N)5
,
c1010 = −16(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
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c1011 =
16(6− k + 7N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c1012 = −32(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c1013 = −16(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c1014 =
32(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c1015 = −32(1 + k)(1 +N)(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)6
,
c1016 =
16(−6− 7k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c1017 = −16(6 + k + 5N)(16 + 21k + 6k
2 + 19N + 13kN + 5N2)
3(2 +N)(2 + k +N)4
,
c1018 = − 1
3(2 +N)(2 + k +N)5
16(1008 + 1620k + 792k2 + 107k3 − 6k4 + 2484N + 3180kN
+ 1133k2N + 99k3N + 2292N2 + 2081kN2 + 401k2N2 + 927N3 + 449kN3 + 137N4),
c1019 =
32(1 + k)(32 + 55k + 18k2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)5
,
c1020 = −32(2 + 2k + k
2 + 2N +N2)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)6
,
c1021 =
32(1 +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c1022 = −32(1 + k)(1 +N)(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)6
,
c1023 = − 1
3(2 +N)(2 + k +N)5
32(−120− 362k − 323k2 − 82k3 − 154N − 554kN − 445k2N
− 80k3N + 49N2 − 178kN2 − 128k2N2 + 117N3 + 20k N3 + 32N4),
c1024 = − 1
3(2 +N)(2 + k +N)5
32(672 + 1226k + 687k2 + 122k3 + 1606N + 2178kN
+ 793k2N + 64k3N + 1407N2 + 1282kN2 + 232k2N2 + 539N3 + 252kN3 + 76N4),
c1025 =
16(6 + 5k +N)(16 + 21k + 6k2 + 19N + 13kN + 5N2)
3(2 +N)(2 + k +N)4
,
c1026 =
32(3 + k + 2N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c1027 =
32(3 + 2k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c1028 =
1
3(2 +N)(2 + k +N)5
32(276 + 450k + 219k2 + 34k3 + 708N + 767kN + 134k2N
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− 22k3N + 736N2 + 546kN2 + 35k2N2 + 360N3 + 157kN3 + 64N4),
c1029 =
1
3(2 +N)(2 + k +N)5
16(−336− 1264k − 1302k2 − 507k3 − 66k4 − 296N − 1200kN
− 931k2N − 191k3N + 222N2 − 49kN2 − 85k2N2 + 263N3 + 115kN3 + 59N4),
c1030 =
1
3(2 +N)(2 + k +N)5
32(120 + 2k − 139k2 − 50k3 + 514N + 290kN − 113k2N
− 40k3N + 677N2 + 394kN2 − 4k2N2 + 357N3 + 136kN3 + 64N4),
c1031 =
1
3(2 +N)(2 + k +N)5
16(1344 + 2136k + 993k2 + 89k3 − 22k4 + 3504N + 4240kN
+ 1110k2N − 161k3N − 56k4N + 3803N2 + 3395kN2 + 457k2N2 − 96k3N2 + 2114N3
+ 1287kN3 + 82k2N3 + 587N4 + 186kN4 + 64N5),
c1032 = −128(3 + 2k +N)(20 + 27k + 8k
2 + 39N + 39k N + 7k2N + 25N2 + 14kN2 + 5N3)
3(2 +N)(2 + k +N)5
,
c1033 = −16(6 + k + 5N)(16 + 21k + 6k
2 + 19N + 13kN + 5N2)
3(2 +N)(2 + k +N)4
,
c1034 =
16(6 + 5k +N)(16 + 21k + 6k2 + 19N + 13kN + 5N2)
3(2 +N)(2 + k +N)4
,
c1035 =
1
3(2 +N)(2 + k +N)5
16(1392 + 2980k + 2208k2 + 663k3 + 66k4 + 3236N + 5340kN
+ 2737k2N + 431k3N + 2748N2 + 3109kN2 + 829k2N2 + 1003N3 + 581kN3 + 133N4),
c1036 = −32(1 +N)(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)5
,
c1037 = −32(1 + k)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c1038 =
1
3(2 +N)(2 + k +N)5
32(288 + 454k + 249k2 + 46k3 + 842N + 1230kN + 599k2N
+ 92k3N + 873N2 + 950kN2 + 260k2N2 + 373N3 + 216kN3 + 56N4),
c1039 = − 1
3(2 +N)(2 + k +N)5
16(816 + 1800k + 1206k2 + 265k3 + 6k4 + 1824N + 2952kN
+ 1309k2N + 141k3N + 1434N2 + 1531kN2 + 343k2N2 + 471N3 + 247kN3 + 55N4),
c1040 =
1
3(2 +N)(2 + k +N)4
32(−216− 517k − 406k2 − 96k3 − 167N − 498kN − 376k2N
− 60k3N + 184N2 + 13k N2 − 66k2N2 + 207N3 + 78kN3 + 48N4),
c1041 = −32(3 + 2k +N)(32 + 27k + 6k
2 + 37N + 16kN + 10N2)
3(2 +N)(2 + k +N)3
,
c1042 = − 1
3(2 +N)(2 + k +N)4
32(24− 113k − 179k2 − 54k3 + 221N
− 60kN − 251k2N − 60k3N + 383N2 + 125kN2 − 66k2N2 + 240N3 + 78k N3 + 48N4),
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c1043 =
32(60 + 93k + 43k2 + 6k3 + 105N + 113kN + 27k2N + 60N2 + 34kN2 + 11N3)
3(2 +N)(2 + k +N)4
,
c1044 = −32(8 + 17k + 6k
2 + 11N + 11kN + 3N2)
(2 +N)(2 + k +N)3
,
c1045 =
32(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c1046 =
32(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c1047 = −32(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c1048 = −32(−k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c1049 =
1
3(2 +N)(2 + k +N)4
32(504 + 733k + 252k2 + 12k3 + 959N + 941kN + 164k2N
+ 583N2 + 300kN2 + 112N3),
c1050 = −32(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c1051 =
32(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c1052 = −32(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)3
,
c1053 =
64(20 + 15k − 11k2 − 6k3 + 51N + 43k N + k2N + 40N2 + 22kN2 + 9N3)
(2 +N)(2 + k +N)4
,
c1054 = −64(20 + 15k − 11k
2 − 6k3 + 51N + 43kN + k2N + 40N2 + 22kN2 + 9N3)
(2 +N)(2 + k +N)4
,
c1055 =
64(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c1056 = −64(3 + 2k +N)(12 + 19k + 6k
2 + 15N + 12kN + 4N2)
3(2 +N)(2 + k +N)4
,
c1057 = − 1
(2 +N)(2 + k +N)5
32(−32− 81k − 66k2 − 16k3 − 47N − 117kN − 83k2N
− 14k3N − 9N2 − 41kN2 − 23k2N2 + 12N3 + k N3 + 4N4),
c1058 =
1
3(2 +N)(2 + k +N)5
64(96 + 143k + 91k2 + 48k3 + 12k4 + 241N + 235kN + 48k2N
+ 8k3N + 250N2 + 165kN2 + 5k2N2 + 123N3 + 49kN3 + 22N4),
c1059 =
32(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c1060 =
32(60 + 93k + 43k2 + 6k3 + 105N + 113kN + 27k2N + 60N2 + 34kN2 + 11N3)
3(2 +N)(2 + k +N)4
,
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c1061 = − 1
3(2 +N)(2 + k +N)4
64(156 + 267k + 142k2 + 24k3 + 267N + 311kN + 84k2N
+ 147N2 + 88kN2 + 26N3),
c1062 = − 1
(2 +N)(2 + k +N)5
32(−32− 81k − 66k2 − 16k3 − 47N − 117kN − 83k2N
− 14k3N − 9N2 − 41kN2 − 23k2N2 + 12N3 + k N3 + 4N4),
c1063 = −32(20 + 21k + 6k
2 + 25N + 13k N + 7N2)
(2 +N)(2 + k +N)3
,
c1064 =
32(−48− 68k − 7k2 + 6k3 − 52N − 20kN + 17k2N − 5N2 + 14k N2 + 3N3)
(2 +N)(2 + k +N)4
,
c1065 =
1
3(2 +N)(2 + k +N)4
32(216 + 191k + 12k2 − 12k3 + 493N + 439kN + 76k2N
+ 365N2 + 204kN2 + 80N3),
c1066 = −32(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
(2 +N)(2 + k +N)3
,
c1067 = − 1
3(2 +N)(2 + k +N)3
16(240 + 406k + 214k2 + 36k3 + 566N + 756kN + 289k2N
+ 30k3N + 488N2 + 455kN2 + 93k2N2 + 180N3 + 87kN3 + 24N4),
c1068 =
32(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c1069 =
8(6k + k2 + 6N + 10kN +N2)(16 + 21k + 6k2 + 19N + 13kN + 5N2)
3(2 +N)(2 + k +N)4
,
c1070 =
1
3(2 +N)(2 + k +N)5
8(−720− 268k + 992k2 + 756k3 + 131k4 − 6k5 − 668N
+ 2204kN + 3792k2N + 1508k3N + 141k4N + 1124N2 + 4992kN2 + 3858k2N2
+ 724k3N2 + 1836N3 + 3288kN3 + 1142k2N3 + 863N4 + 674kN4 + 133N5),
c1071 =
1
3(2 +N)(2 + k +N)5
16(−144− 704k − 777k2 − 326k3 − 48k4 + 8N − 436kN
− 385k2N − 84k3N + 373N2 + 264kN2 + 50k2N2 + 279N3 + 146kN3 + 56N4),
c1072 =
1
3(2 +N)(2 + k +N)5
32(156 + 246k + 135k2 + 26k3 + 396N + 370kN + 43k2N
− 20k3N + 389N2 + 234kN2 − 2k2N2 + 183N3 + 68kN3 + 32N4),
c1073 =
64(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c1074 = − 1
3(2 +N)(2 + k +N)5
16(480 + 704k + 347k2 + 58k3 + 1168N + 1320kN
+ 455k2N44k3N + 1069N2 + 832kN2 + 150k2N2 + 431N3 + 174kN3 + 64N4),
c1075 = − 1
3(2 +N)(2 + k +N)5
64(−78− 197k − 131k2 − 26k3 − 124N − 283kN − 153k2N
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− 22k3N − 33N2 − 91kN2 − 34k2N2 + 27N3 + 7kN3 + 10N4),
c1076 =
1
3(2 +N)(2 + k +N)5
16(−576− 1776k − 1739k2 − 683k3 − 94k4 − 1560N − 4200kN
− 3474k2N − 1103k3N − 116k4N − 1369N2 − 3113kN2 − 1911k2N2 − 342k3N2
− 398N3 − 783kN3 − 278k2N3 + 15N4 − 36kN4 + 16N5),
c1077 = − 1
3(2 +N)(2 + k +N)5
16(624 + 1432k + 925k2 + 182k3 + 1328N + 2244kN
+ 925k2N + 76k3N + 983N2 + 1112kN2 + 222k2N2 + 301N3 + 174kN3 + 32N4),
c1078 =
1
3(2 +N)(2 + k +N)5
16(480 + 1136k + 957k2 + 350k3 + 48k4 + 1120N + 2008kN
+ 1129k2N + 204k3N + 923N2 + 1128kN2 + 322k2N2 + 321N3 + 202kN3 + 40N4),
c1079 = −32(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
(2 +N)(2 + k +N)3
,
c1080 =
1
(2 +N)(2 + k +N)4
32(16− k − 22k2 − 8k3 + 57N + 11kN − 37k2N − 10k3N
+ 75N2 + 27kN2 − 11k2N2 + 42N3 + 13kN3 + 8N4),
c1081 = − 1
(2 +N)(2 + k +N)4
32(16− k − 22k2 − 8k3 + 57N + 11kN − 37k2N − 10k3N
+ 75N2 + 27kN2 − 11k2N2 + 42N3 + 13kN3 + 8N4),
c1082 = −32(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c1083 =
32(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42k N2 + 16N3)
(2 +N)(2 + k +N)4
,
c1084 =
1
9(2 +N)(2 + k +N)5
32(−540− 513k + 174k2 + 271k3 + 62k4 − 909N + 129kN
+ 1302k2N + 646k3N + 76k4N − 159N2 + 1524kN2 + 1506k2N2 + 319k3N2 + 467N3
+ 1201kN3 + 462k2N3 + 293N4 + 263kN4 + 50N5),
c1085 = − 1
9(2 +N)(2 + k +N)5
16(2304 + 4056k + 2595k2 + 698k3 + 64k4 + 6240N
+ 9504kN + 5509k2N + 1504k3N + 176k4N + 6369N2 + 7534kN2 + 3210k2N2
+ 516k3N2 + 2927N3 + 2246kN3 + 494k2N3 + 572N4 + 186kN4 + 32N5),
c1086 = − 1
9(2 +N)(2 + k +N)5
16(1536 + 4056k + 3789k2 + 1499k3 + 214k4 + 4536N
+ 10536kN + 8361k2N + 2669k3N + 284k4N + 5427N2 + 10887kN2 + 7098k2N2
+ 1718k3N2 + 120k4N2 + 3253N3 + 5423kN3 + 2646k2N3 + 372k3N3 + 964N4
+ 1240kN4 + 348k2N4 + 112N5 + 96kN5),
c1087 = − 1
9(2 +N)(2 + k +N)4
16(−96− 756k − 1125k2 − 584k3 − 100k4 + 36N − 1356kN
240
− 1933k2N − 781k3N − 86k4N + 513N2 − 544kN2 − 912k2N2 − 219k3N2 + 613N3
+ 133kN3 − 98k2N3 + 268N4 + 75kN4 + 40N5).
It would be interesting to see how one can simplify the above OPEs using the summation
indices.
Appendix H The complete 136 OPEs in component ap-
proach corresponding to the single OPE (7.1)
in N = 4 superspace in section 7
In this Appendix, one rewrites the complete OPEs, which were presented in N = 2 superspace
in section 6, in the component approach.
Appendix H.1 The OPEs between the higher spin-1 current and
the other 16 higher spin currents
The OPE between the higher spin-1 current is given by
Φ
(1)
0 (z) Φ
(1)
0 (w) =
1
(z − w)2
2 kN
(2 + k +N)
+ · · · .
The OPEs between the higher spin-1 current and the four higher spin-3
2
currents are given
by
Φ
(1)
0 (z) Φ
(1),i
1
2
(w) =
1
(z − w)
[
c1G
i + c2 U Γ
i + c3 ε
ijkl Γj Γk Γl + c4 ε
ijkl T jk Γl
]
(w) + · · · ,
where the coefficients are
c1 = 1, c2 = − 2 i
(2 + k +N)
, c3 = − 8 i
6(2 + k +N)
, c4 =
1
(2 + k +N)
.
The fusion rule is given by
[Φ
(1)
0 ] · [Φ(1),i1
2
] = [I i],
where [I] denotes the large N = 4 linear superconformal family of identity operator.
The OPEs between the higher spin-1 current and the six higher spin-2 currents are given
by
Φ
(1)
0 (z) Φ
(1),ij
1 (w) =
1
(z − w)2
[
c1 Γ
i Γj + c2 ε
ijkl Γk Γl + c3 T
ij + c4 ε
ijkl T kl
]
(w)
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+
1
(z − w)
[
c5 U Γ
i Γj + c6 (G
i Γj −Gj Γi)
+εijkl
{
c7 ∂(Γ
k Γl) + c8 (T
ik Γi Γl + T jk Γj Γl) + c9 ∂(T
kl)
}]
(w) + · · · ,
where 29 the coefficients are
c1 =
4 (k −N)
(2 + k +N)2
, c2 =
2 (k +N)
(2 + k +N)2
, c3 =
2 i (k −N)
(2 + k +N)
, c4 =
i (k +N)
(2 + k +N)
,
c5 = − 8
(2 + k +N)2
, c6 = − 2i
(2 + k +N)
, c7 = − 4
(2 + k +N)2
, c8 =
4 i
(2 + k +N)2
,
c9 = − 2 i
(2 + k +N)
.
Again the fusion rule is given by
[Φ
(1)
0 ] · [Φ(1),ij1 ] = [I ij].
The OPEs between the higher spin-1 current and the four higher spin-5
2
currents are given
by 30
Φ
(1)
0 (z) Φ˜
(1),i
3
2
(w) =
1
(z − w)3 c1 Γ
i(w) +
1
(z − w)2
[
c2G
i + c3 U Γ
i
+εijkl(c4 Γ
j Γk Γl + c5 T
jk Γl) + c6 T
ij Γj + c7 Γ
i
]
(w)
+
1
(z − w)
[
c8Φ
(2),i
1
2
+ c9Φ
(1)
0 Φ
(1),i
1
2
+ c10 U U Γ
i + c11 U ∂Γ
i + c12G
i U
+c13 ∂G
i + c14 ∂
2Γi + c15 ∂U Γ
i + c16 Γ
i ∂Γj Γj + c17 T
ij U Γj + c18G
j Γi Γj
+c19G
j T ij + c20 ∂T
ij Γj + c21 T
jk Γi Γj Γk + εijkl
(
c22G
j Γk Γl + c23 U Γ
j Γk Γl
+ c24 ∂(Γ
j Γk Γl) + c25G
j T kl + c26 ∂T
jk Γl + c27 T
jk U Γl + c28 T
jk ∂Γl
)
+c29 T˜
ij T˜ ij Γi + c30 ε
ijkl T ij T kl Γi + c31 T
ij T jk Γk(1− δik)
]
(w) + · · · ,
where the coefficients are
c1 = − 8i k N
(2 + k +N)2
, c2 =
8(k −N)
3(2 + k +N)
, c3 = − 16i(k −N)
3(2 + k +N)2
,
29One assumes that there is no summation over the repeated indices with more than two in this Appendix.
For example, the whole c8-term contains the index i which appears three times. For fixed index i, this has
only one single term.
30 In Appendix H , all the higher spin currents are bosonic (or fermionic) component currents. We use
a boldface notation for the higher spin currents appearing in the right hand side of the OPE in order to
emphasize that they are the higher spin currents. They are not super currents.
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c4 =
4i(k −N)
9(2 + k +N)3
, c5 =
2(k −N)
3(2 + k +N)2
, c6 = − 4(k +N)
(2 + k +N)2
,
c7 =
4i(3k + 3N + 2kN)
(2 + k +N)2
, c8 = −1
2
,
c9 =
(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
2(2 +N)(2 + k +N)2
,
c10 =
4i
(2 + k +N)2
, c11 =
2i(3 + 2k +N)(10 + 5k + 8N)
3(2 + k +N)3
, c12 = − 2
(2 + k +N)
,
c13 = −(−60 − 49k − 14k
2 − 29N + 37kN + 20k2N + 37N2 + 42k N2 + 16N3)
6(2 +N)(2 + k +N)2
,
c14 =
4i(1 + 2k + 2N)
(2 + k +N)2
,
c15 =
i(−60 − 49k − 14k2 − 29N + 37kN + 20k2N + 37N2 + 42kN2 + 16N3)
3(2 +N)(2 + k +N)3
,
c16 =
4i(13k + 6k2 + 3N + 9k N +N2)
(2 +N)(2 + k +N)4
,
c17 = −(20 + 21k + 6k
2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c18 = −(20 + 21k + 6k
2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c19 = −i(20 + 21k + 6k
2 + 25N + 13kN + 7N2)
2(2 +N)(2 + k +N)2
, c20 =
8
(2 + k +N)2
,
c21 =
(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c22 = −(13k + 6k
2 + 3N + 9k N +N2)
2(2 +N)(2 + k +N)3
,
c23 =
i(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)4
,
c24 =
2i(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
9(2 +N)(2 + k +N)4
,
c25 = −i(16 + 21k + 6k
2 + 19N + 13kN + 5N2)
4(2 +N)(2 + k +N)2
,
c26 = −(7k + 2k
2 + 23N + 38k N + 10k2N + 29N2 + 21kN2 + 8N3)
3(2 +N)(2 + k +N)3
,
c27 = −(32 + 29k + 6k
2 + 35N + 17kN + 9N2)
2(2 +N)(2 + k +N)3
,
c28 = −(3 + 2k +N)(10 + 5k + 8N)
3(2 + k +N)3
,
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c29 =
i(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c30 =
i(20 + 21k + 6k2 + 25N + 13kN + 7N2)
6(2 +N)(2 + k +N)3
,
c31 =
i(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
.
We also introduce
T˜ ij(w) =
1
2!
εijkl T kl(w).
The fusion rule is given by
[Φ
(1)
0 ] · [Φ˜(1),i3
2
] = [I i] + [Φ
(1)
0 Φ
(1),i
1
2
] + [Φ
(2),i
1
2
],
where the last term belongs to the next 16 higher spin currents with spin s = 2.
The OPE between the higher spin-1 current and the higher spin-3 current is given by
Φ
(1)
0 (z) Φ˜
(1)
2 (w) =
1
(z − w)3 c1 U(w) +
1
(z − w)2
[
c2Φ
(2)
0 + c3Φ
(1)
0 Φ
(1)
0 + c4 L+ c5 U U
+c6G
i Γi + εijkl(c7 Γ
i Γj Γk Γl + c8 T
ij T kl + c9 T
ij Γk Γl)
+δikδjl(c10 T
ij T kl + c11 T
ij Γk Γl) + c12 ∂Γ
i Γi + c13 ∂U
]
(w)
+
1
(z − w)
[
c14 U ∂Γ
i Γi + c15G
i ∂Γi + c16 ∂G
i Γi
+c17 ε
ijkl(T ij ∂(Γk Γl)− ∂T ij Γk Γl) + c18 ∂2U
]
(w) + · · · ,
where the coefficients are
c1 = − 16kN
(2 + k +N)2
, c2 = 2,
c3 = − 1
(2 +N)(2 + k +N)2(5 + 4k + 4N + 3kN)
3(100 + 187k + 118k2 + 24k3 + 303N
+ 505kN + 277k2N + 46k3N + 325N2 + 455kN2 + 195k2N2 + 20k3N2 + 148N3
+ 159kN3 + 42k2N3 + 24N4 + 16kN4),
c4 =
1
(2 + k +N)2(5 + 4k + 4N + 3kN)
4(50 + 85k + 46k2 + 8k3 + 110N + 157kN
+ 71k2N + 10k3N + 76N2 + 78kN2 + 21k2N2 + 16N3 + 8kN3),
c5 =
4(10 + 9k + 2k2 + 14N + 7kN + 4N2)
(2 + k +N)3
, c6 = − 2i
(2 + k +N)
,
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c7 =
(32 + 55k + 18k2 + 41N + 35k N + 11N2)
3(2 +N)(2 + k +N)4
,
c8 = −(13k + 6k
2 + 3N + 9kN +N2)
4(2 +N)(2 + k +N)2
,
c9 =
i(8 + 17k + 6k2 + 11N + 11kN + 3N2)
(2 +N)(2 + k +N)3
,
c10 = −(20 + 21k + 6k
2 + 25N + 13kN + 7N2)
2(2 +N)(2 + k +N)2
,
c11 =
2i(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c12 = −2(100 + 99k + 26k
2 + 151N + 85k N + 4k2N + 65N2 + 14kN2 + 8N3)
(2 +N)(2 + k +N)3
,
c13 =
8(−2− k −N + k N)
(2 + k +N)2
, c14 = − 16
(2 + k +N)2
, c15 =
6i
(2 + k +N)
,
c16 = − 2i
(2 + k +N)
, c17 = − 2i
(2 + k +N)2
, c18 =
8
(2 + k +N)2
.
The fusion rule is given by
[Φ
(1)
0 ] · [Φ˜(1)2 ] = [I] + [Φ(1)0 Φ(1)0 ] + [Φ(2)0 ],
where the last term belongs to the next 16 higher spin currents with spin s = 2.
The OPEs between the higher spin-1 current and the four higher spin-5
2
currents in different
basis are given by
Φ
(1)
0 (z) Φ
(1),i
3
2
(w) =
1
(z − w)3 c1 Γ
i(w) +
1
(z − w)2
[
c2G
i + c3 U Γ
i
+εijkl c4 T
jk Γl + c5 T
ij Γj + c6 Γ
i
]
(w)
+
1
(z − w)
[
c7Φ
(2),i
1
2
+ c8Φ
(1)
0 Φ
(1),i
1
2
+ c9 U U Γ
i + c10 U ∂Γ
i + c11G
i U
+c12 ∂G
i + c13 ∂
2Γi + c14 ∂U Γ
i + c15 Γ
i ∂Γj Γj + c16 T
ij U Γj + c17G
j Γi Γj
+c18G
j T ij + c19 ∂T
ij Γj + c20 T
jk Γi Γj Γk + εijkl
(
c21G
j Γk Γl + c22 U Γ
j Γk Γl
+ c23 ∂(Γ
j Γk Γl) + c24G
j T kl + c25 ∂T
jk Γl + c26 T
jk U Γl + c27 T
jk ∂Γl
)
+c28 T˜
ij T˜ ij Γi + c29 ε
ijkl T ij T kl Γi + c30 T
ij T jk Γk(1− δik)
]
(w) + · · · ,
where the coefficients are
c1 = − 8i k N
(2 + k +N)2
, c2 =
3(k −N)
(2 + k +N)
, c3 = − 6i(k −N)
(2 + k +N)2
,
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c4 =
(k −N)
(2 + k +N)2
, c5 = − 4(k +N)
(2 + k +N)2
, c6 =
4i(3k + 3N + 2kN)
(2 + k +N)2
,
c7 = −1
2
,
c8 =
(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
2(2 +N)(2 + k +N)2
,
c9 =
4i
(2 + k +N)2
, c10 =
2i(10 + 11k + 3k2 + 12N + 7kN + 3N2)
(2 + k +N)3
,
c11 = − 2
(2 + k +N)
,
c12 = −(−20 − 19k − 6k
2 − 7N + 11kN + 6k2N + 15N2 + 14kN2 + 6N3)
(2(2 +N)(2 + k +N)2)
,
c13 =
4i(1 + 2k + 2N)
(2 + k +N)2
,
c14 =
i(−20− 19k − 6k2 − 7N + 11kN + 6k2N + 15N2 + 14k N2 + 6N3)
(2 +N)(2 + k +N)3
,
c15 =
4i(13k + 6k2 + 3N + 9kN +N2)
(2 +N)(2 + k +N)4
,
c16 = −(20 + 21k + 6k
2 + 25N + 13k N + 7N2)
(2 +N)(2 + k +N)3
,
c17 = −(20 + 21k + 6k
2 + 25N + 13k N + 7N2)
(2 +N)(2 + k +N)3
,
c18 = −i(20 + 21k + 6k
2 + 25N + 13kN + 7N2)
2(2 +N)(2 + k +N)2
,
c19 =
8
(2 + k +N)2
, c20 =
(32 + 55k + 18k2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)4
,
c21 = −(13k + 6k
2 + 3N + 9kN +N2)
2(2 +N)(2 + k +N)3
,
c22 =
i(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)4
,
c23 =
2i(1 +N)(20 + 23k + 6k2 + 23N + 14k N + 6N2)
3(2 +N)(2 + k +N)4
,
c24 = −i(16 + 21k + 6k
2 + 19N + 13kN + 5N2)
4(2 +N)(2 + k +N)2
,
c25 = −(k + 9N + 12kN + 3k
2N + 11N2 + 7kN2 + 3N3)
(2 +N)(2 + k +N)3
,
c26 = −(32 + 29k + 6k
2 + 35N + 17k N + 9N2)
2(2 +N)(2 + k +N)3
,
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c27 = −(10 + 11k + 3k
2 + 12N + 7k N + 3N2)
(2 + k +N)3
,
c28 =
i(16 + 21k + 6k2 + 19N + 13k N + 5N2)
(2 +N)(2 + k +N)3
,
c29 =
i(20 + 21k + 6k2 + 25N + 13k N + 7N2)
2(2 +N)(2 + k +N)3
,
c30 =
i(16 + 21k + 6k2 + 19N + 13k N + 5N2)
(2 +N)(2 + k +N)3
.
Furthermore, the OPE between the higher spin-1 current and the higher spin-3 current in
different basis is given by
Φ
(1)
0 (z) Φ
(1)
2 (w) =
1
(z − w)4 c1 +
1
(z − w)3 c2 U(w)
+
1
(z − w)2
[
c3Φ
(2)
0 + c4Φ
(1)
0 Φ
(1)
0 + c5 L+ c6 U U + c7G
i Γi
+εijkl(c8 Γ
i Γj Γk Γl + c9 T
ij T kl + c10 T
ij Γk Γl) + δikδjl(c11 T
ij T kl + c12 T
ij Γk Γl)
+c13 ∂Γ
i Γi + c14 ∂U
]
(w)
+
1
(z − w)
[
c15 U ∂Γ
i Γi + c16G
i ∂Γi + c17 ∂G
i Γi
+c18 ε
ijkl(T ij ∂(Γk Γl)− ∂T ij Γk Γl) + c19 ∂2U
]
(w) + · · · ,
where the coefficients are
c1 =
4k(k −N)N
(2 + k +N)2
, c2 = − 16kN
(2 + k +N)2
, c3 = 2,
c4 = −(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42k N2 + 16N3)
(2 +N)(2 + k +N)2
,
c5 =
4(10 + 9k + 2k2 + 14N + 7k N + 4N2)
(2 + k +N)2
,
c6 =
4(10 + 9k + 2k2 + 14N + 7k N + 4N2)
(2 + k +N)3
, c7 = − 2i
(2 + k +N)
,
c8 =
(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)4
,
c9 = −(13k + 6k
2 + 3N + 9k N +N2)
4(2 +N)(2 + k +N)2
,
c10 =
4i(8 + 17k + 6k2 + 11N + 11kN + 3N2)
(2 +N)(2 + k +N)3
,
c11 = −(20 + 21k + 6k
2 + 25N + 13kN + 7N2)
2(2 +N)(2 + k +N)2
,
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c12 =
2i(20 + 21k + 6k2 + 25N + 13k N + 7N2)
(2 +N)(2 + k +N)3
,
c13 = −2(100 + 99k + 26k
2 + 151N + 85kN + 4k2N + 65N2 + 14k N2 + 8N3)
(2 +N)(2 + k +N)3
,
c14 =
8(−2− k −N + k N)
(2 + k +N)2
, c15 = − 16
(2 + k +N)2
, c16 =
6i
(2 + k +N)
,
c17 = − 2i
(2 + k +N)
, c18 = − 2i
(2 + k +N)2
, c19 =
8
(2 + k +N)
.
One can rewrite the above OPEs by changing the order of the operators. For example,
the OPE between the higher spin-3
2
current and the higher spin-1 current is given by
Φ
(1),i
1
2
(z) Φ
(1)
0 (w) =
1
(z − w)
[
c1G
i + c2 U Γ
i + εijkl
(
c3 T
jk Γl + c4 Γ
j Γk Γl
)]
(w) + · · · ,
where the coefficients are
c1 = −1, c2 = 2i
(2 + k +N)
, c3 = − 1
(2 + k +N)
, c4 =
4i
3(2 + k +N)2
.
The OPE between the higher spin-2 current and the higher spin-1 current is given by
Φ
(1),ij
1 (z) Φ
(1)
0 (w) =
1
(z − w)2
[
c1 Γ
i Γj + εijkl
(
c2 T
kl + c3 Γ
k Γl
)
+ c4 T
ij
]
(w)
+
1
(z − w)
[
c5 (G
i Γj −Gj Γi) + c6 ∂T ij + εijkl c7 ∂T kl + c8 ∂(Γi Γj)
+ εijkl
(
c9 ∂(Γ
k Γl) + c10 (T
ki Γi Γl + T kj Γj Γl)
)
+ c11 U Γ
i Γj
]
(w) + · · · ,
where the coefficients are given by
c1 =
4(k −N)
(2 + k +N)2
, c2 =
i(k +N)
(2 + k +N)
, c3 =
2(k +N)
(2 + k +N)2
, c4 =
2i(k −N)
(2 + k +N)
,
c5 =
2i
(2 + k +N)
, c6 =
2i(k −N)
(2 + k +N)
, c7 = i, c8 =
4(k −N)
(2 + k +N)2
,
c9 =
2
(2 + k +N)
, c10 =
4i
(2 + k +N)2
, c11 =
8
(2 + k +N)2
.
The OPE between the higher spin-5
2
current and the higher spin-1 current is given by
Φ
(1),i
3
2
(z) Φ
(1)
0 (w) =
1
(z − w)3 c1 Γ
i(w)
+
1
(z − w)2
[
c2G
i + c3 ∂Γ
i + c4 T
ij Γj + εijkl c5 T
jk Γl + c6 U Γ
i
]
(w)
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+
1
(z − w)
[
c7Φ
(2),i
1
2
+ c8Φ
(1)
0 Φ
(1),i
1
2
+ c9 T
jk T jk Γi + c10 T
ij T jk Γk + c11 ∂U Γ
i
+ c12 ∂
2Γi + εijkl c13 T
jk ∂Γl + c14 Γ
i ∂Γj Γj + εijkl c15 T
jkGl + c16 U U Γ
i
+ c17 U ∂Γ
i + c18 ∂G
i + c19 ∂T
jk Γl + c20 T
ij Gj + εijkl
(
c21 T
jk U Γl + c22 Γ
j ΓkGl
)
+ c23 U G
i + εijkl c24 T
ij T kl Γi + c25 (U T
ij Γj − Γj ΓiGj) + c26 T jk Γi Γj Γk
+ c27 T
ij ∂Γj + εijkl c28 U Γ
j Γk Γl + c29 ∂(Γ
j Γk Γl) + c30 ∂T
ij Γj
]
(w) + · · · ,
where the coefficients are given by
c1 =
8ik N
(2 + k +N)2
, c2 =
3(k −N)
(2 + k +N)
, c3 =
4i(3k + 3N + 4kN)
(2 + k +N)2
,
c4 = − 4(k +N)
(2 + k +N)2
, c5 =
(k −N)
(2 + k +N)2
, c6 = − 6i(k −N)
(2 + k +N)2
, c7 =
1
2
,
c8 = −(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42k N2 + 16N3)
2(2 +N)(2 + k +N)2
,
c9 = −i(16 + 21k + 6k
2 + 19N + 13kN + 5N2)
2(2 +N)(2 + k +N)3
,
c10 = −i(16 + 21k + 6k
2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c11 = −2i(10 + 17k + 6k
2 + 6N + 7k N)
(2 + k +N)3
, c12 =
12i(k +N + k N)
(2 + k +N)2
,
c13 =
(10 + 13k + 4k2 + 10N + 7k N + 2N2)
(2 + k +N)3
,
c14 = −4i(13k + 6k
2 + 3N + 9k N +N2)
(2 +N)(2 + k +N)4
,
c15 =
i(16 + 21k + 6k2 + 19N + 13kN + 5N2)
4(2 +N)(2 + k +N)2
, c16 = − 4i
(2 + k +N)2
,
c17 = −2i(10 + 17k + 6k
2 + 6N + 7k N)
(2 + k +N)3
, c18 =
(10 + 17k + 6k2 + 6N + 7kN)
(2 + k +N)2
,
c19 =
(20 + 31k + 10k2 + 35N + 41kN + 8k2N + 21N2 + 14kN2 + 4N3)
2(2 +N)(2 + k +N)3
,
c20 =
i(20 + 21k + 6k2 + 25N + 13kN + 7N2)
2(2 +N)(2 + k +N)2
,
c21 =
(32 + 29k + 6k2 + 35N + 17k N + 9N2)
2(2 +N)(2 + k +N)3
, c22 =
(13k + 6k2 + 3N + 9k N +N2)
2(2 +N)(2 + k +N)3
,
c23 =
2
(2 + k +N)
, c24 = −i(20 + 21k + 6k
2 + 25N + 13kN + 7N2)
2(2 +N)(2 + k +N)3
,
c25 =
(20 + 21k + 6k2 + 25N + 13k N + 7N2)
(2 +N)(2 + k +N)3
,
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c26 = −(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c27 = − 4(k +N)
(2 + k +N)2
, c28 = −i(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)4
,
c29 = −2i(1 +N)(20 + 23k + 6k
2 + 23N + 14kN + 6N2)
3(2 +N)(2 + k +N)4
,
c30 = −2(16 + 29k + 10k
2 + 27N + 25k N + 2k2N + 13N2 + 4kN2 + 2N3)
(2 +N)(2 + k +N)3
.
The OPE between the higher spin-3 current and the higher spin-1 current is
Φ
(1)
2 (z) Φ
(1)
0 (w) =
1
(z − w)4 c1 Γ
i(w) +
1
(z − w)3 c2 U(w)
+
1
(z − w)2
[
c3Φ
(2)
0 + c4Φ
(1)
0 Φ
(1)
0 + c5 L+ c6G
i Γi
+ εijkl
(
c7 Γ
i Γj Γk Γl + c8 T
ij T kl
)
+ c9 T
ij T ij + εijkl c10 T
ij Γk Γl + c11 T
ij Γi Γj + c12 ∂U + c13 ∂Γ
i Γi + c14 U U
]
(w)
+
1
(z − w)
[
c15 ∂Φ
(2)
0 + c16 ∂Φ
(1)
0 Φ
(1)
0 + c17G
i ∂Γi + c18 ∂L+ c19 ∂(T
ij T ij)
+ c20 ∂U U + c21 ∂
2U + c22 ∂
2Γi Γi + εijkl
(
c23 ∂(T
ij Γk Γl) + c24 Γ
i Γj ∂T kl
)
+ c25 U ∂Γ
i Γi + εijkl
(
c26 ∂(Γ
i Γj Γk Γl) + c27 ∂(T
ij T kl)
)
+ c28 ∂(T
ij Γi Γj)
]
(w)
+ · · · ,
where the coefficients are given by
c1 =
4k(k −N)N
(2 + k +N)2
, c2 =
16kN
(2 + k +N)2
, c3 = 2,
c4 = −(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
(2 +N)(2 + k +N)2
,
c5 =
4(10 + 9k + 2k2 + 14N + 7k N + 4N2)
(2 + k +N)2
, c6 = − 2i
(2 + k +N)
,
c7 =
(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)4
,
c8 = −(13k + 6k
2 + 3N + 9kN +N2)
4(2 +N)(2 + k +N)2
,
c9 = −(20 + 21k + 6k
2 + 25N + 13kN + 7N2)
2(2 +N)(2 + k +N)2
,
c10 =
4i(8 + 17k + 6k2 + 11N + 11kN + 3N2)
(2 +N)(2 + k +N)3
,
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c11 =
4i(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
, c12 =
8(−2− k −N + 3kN)
(2 + k +N)2
,
c13 = −2(100 + 99k + 26k
2 + 151N + 85kN + 4k2N + 65N2 + 14kN2 + 8N3)
(2 +N)(2 + k +N)3
,
c14 =
4(10 + 9k + 2k2 + 14N + 7k N + 4N2)
(2 + k +N)3
, c15 = 2,
c16 = −2(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42k N2 + 16N3)
(2 +N)(2 + k +N)2
,
c17 = − 8i
(2 + k +N)
, c18 =
4(10 + 9k + 2k2 + 14N + 7k N + 4N2)
(2 + k +N)2
,
c19 = −(20 + 21k + 6k
2 + 25N + 13kN + 7N2)
2(2 +N)(2 + k +N)2
,
c20 =
8(10 + 9k + 2k2 + 14N + 7k N + 4N2)
(2 + k +N)3
,
c21 =
16(−2− k −N + k N)
(2 + k +N)2
,
c22 = −2(100 + 99k + 26k
2 + 151N + 85kN + 4k2N + 65N2 + 14kN2 + 8N3)
(2 +N)(2 + k +N)3
,
c23 =
i(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
, c24 = − 4i
(2 + k +N)2
,
c25 =
16
(2 + k +N)2
, c26 =
(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)4
,
c27 = −(13k + 6k
2 + 3N + 9kN +N2)
4(2 +N)(2 + k +N)2
,
c28 =
2i(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
.
In Appendix J , the same OPEs with rearrangement of composite fields are presented.
Appendix H.2 The OPEs between the higher spin-32 currents and
the other 15 higher spin currents
The OPEs between the higher spin-3
2
currents are given by
Φ
(1),i
1
2
(z) Φ
(1),j
1
2
(w) =
1
(z − w)3 c1 δ
ij +
1
(z − w)2
[
c2 Γ
i Γj + c3 ε
ijkl Γk Γl + c4 T
ij + c5 T˜
ij
]
(w)
+
1
(z − w)
[
(1− δij)
(
c6 Γ
i ∂Γj + c7 ∂Γ
i Γj + c8 (T
ik Γk Γj + T jk Γk Γi) + c9 (T
ik T kj)
)
+c10 ∂T
ij + c11 ε
ijkl ∂(Γk Γl) + c12 ∂T˜
ij + δij
(
c13 L+ c14 U U + c15 ∂Γ
k Γk
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+c16 δ
ik ∂Γk Γk + c17 ε
iabc T˜ ia Γb Γc + c18 T˜
ik T˜ ik
)]
(w) + · · · ,
where the coefficients are
c1 = − 4 kN
(2 + k +N)
, c2 =
4(k +N)
(2 + k +N)2
, c3 =
2(k −N)
(2 + k +N)2
, c4 =
2i(k +N)
(2 + k +N)
,
c5 =
2i(k −N)
(2 + k +N)
, c6 =
2
(2 + k +N)
, c7 =
2(−2 + k +N)
(2 + k +N)
, c8 = − 2i
(2 + k +N)2
,
c9 =
1
(2 + k +N)
, c10 =
i(−2 + k +N)
2 + k +N
, c11 =
(k −N)
(2 + k +N)2
,
c12 =
i
2 + k +N
, c13 = −2, c14 = − 2
(2 + k +N)
, c15 =
2(6 + k +N)
(2 + k +N)2
,
c16 = − 8
(2 + k +N)2
, c17 = − 4i
(2 + k +N)2
, c18 =
2
(2 + k +N)
.
Again the fusion rule is given by
[Φ
(1),i
1
2
] · [Φ(1),j1
2
] = [I].
The OPEs between the higher spin-3
2
currents and the higher spin-2 currents are given by
Φ
(1),i
1
2
(z) Φ
(1),jk
1 (w) =
1
(z − w)3 c1 δ
ij Γk(w) +
1
(z − w)2
[
δij
(
c2G
k + c3 U Γ
k
+c4 T
ik Γi + c5 T˜
ik Γk + c6 ε
ikab T ia Γb + c7 ∂Γ
k
)
+ εijkl
(
c8G
l + c9 U Γ
l + c10 Γ
i Γj Γk
+c11(T
ijΓk − T ikΓj) + c12 T jk Γi + c13 ∂Γk + c14(T jl Γj + T kl Γk)
)]
(w)
+
1
(z − w)
[
δij
{
c15Φ
(2),k
1
2
+ c16Φ
(1)
0 Φ
(1),k
1
2
+ c17 LΓ
k + c18 U U Γ
k + c19 U ∂Γ
k
+c20 ∂U Γ
k + c21 ∂
2Γk + c22 ∂Γ
i Γi Γk + c23G
i Γi Γk + c24G
i T ik + c25 T
ik U Γi
+c26∂ T
ik Γi + c27 ∂G
k + εiabk
(
c28 ∂Γ
i Γa Γb + c29 U Γ
i Γa Γb
+c30 Γ
i ∂(Γa Γb) + c31G
i T ab + c32G
i Γa Γb + c33 ∂T
ab Γi + c34 T
ab U Γi
+c35 T
ia U Γb + c36G
a Γb Γi + c37 ∂T
ia Γb + c38G
aT ib + c39 T
ab Γk Γa Γb
)
+c40(T
kl ∂Γl − δilT kl ∂Γl) + c41(Γk ∂Γl Γl − δilΓk ∂Γl Γl)
+c42 (T
kl U Γl − δilT kl U Γl) + c43(Gl Γk Γl − δilGl Γk Γl)
+c44(T
kl T kl Γk − δil T kl T kl Γk) + c45(Gl T kl − δilGl T kl) + c46 T˜ ik T˜ ik Γk
+c47(T
ik T il Γl − T il T il Γk) + c48(T kl T li Γi + εikab T ka T˜ ik Γb)
+ c49 ε
abck T ab ∂Γc + c50 T
il Γi Γk Γl + c51 ε
abcd T ab T cd Γk
}
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+εijkl
(
c52 ∂U Γ
l + c53 ∂Γ
l U + c54 ∂G
l + c55 ∂
2Γl
)
+ c56 Γ
i ∂(Γj Γk)
+c57(T˜
ij U Γk − T˜ ik U Γj) + c58(∂Γj Γj Γ4−ijk + ∂Γk Γk Γ4−ijk)
+c59 (G
j Γj Γ4−ijk + Gk Γk Γ4−ijk) + c60(−Gj T˜ ik + Gk T˜ ij)
+c61(−∂T˜ ik Γj + ∂T˜ ij Γk) + c62 T jk ∂Γi + c63 ∂T jk Γi
+c64(T
ij T˜ ij Γ4−ijk + T ik T˜ ik Γ4−ijk) + c65 (T
ij ∂Γk − T ik ∂Γj)
+c66(T
ij T jk Γj + T ik T jk Γk)
]
(w)− δik
1∑
n=3
1
(z − w)n (j ↔ k) (w) + · · · ,
where the coefficients are
c1 =
8i k N
(2 + k +N)2
, c2 = − (k −N)
(2 + k +N)
, c3 =
2i(k −N)
(2 + k +N)2
, c4 = − 4(k +N)
(2 + k +N)2
,
c5 = − 2(k −N)
(2 + k +N)2
, c6 =
2(k −N)
(2 + k +N)2
, c7 = − 4i(k +N)
(2 + k +N)2
, c8 =
(2 + 3k + 3N)
(2 + k +N)
,
c9 = −2i(2 + 3k + 3N)
(2 + k +N)2
, c10 =
8i
(2 + k +N)2
, c11 = − 2
2 + k +N
,
c12 = −2(2 + 3k + 3N)
(2 + k +N)2
, c13 =
8i(k −N)
(2 + k +N)2
, c14 =
4(k −N)
(2 + k +N)2
, c15 =
1
2
,
c16 = −(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
2(2 +N)(2 + k +N)2
,
c17 =
4i
(2 + k +N)
, c18 =
4i
(2 + k +N)2
,
c19 = −2i(10 + 11k + 3k
2 + 12N + 7kN + 3N2)
(2 + k +N)3
,
c20 = −i(−20 − 19k − 6k
2 − 7N + 11k N + 6k2N + 15N2 + 14kN2 + 6N3)
(2 +N)(2 + k +N)3
,
c21 = −4i(5 + 3k + 3N)
(2 + k +N)2
,
c22 = −4i(16 + 29k + 10k
2 + 27N + 25k N + 2k2N + 13N2 + 4kN2 + 2N3)
(2 +N)(2 + k +N)4
,
c23 = −(20 + 21k + 6k
2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c24 = −i(20 + 21k + 6k
2 + 25N + 13kN + 7N2)
2(2 +N)(2 + k +N)2
,
c25 = −(20 + 21k + 6k
2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
, c26 = − 2
(2 + k +N)
,
c27 =
(−20− 19k − 6k2 − 7N + 11kN + 6k2N + 15N2 + 14kN2 + 6N3)
2(2 +N)(2 + k +N)2
,
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c28 =
2i(1 +N)(20 + 23k + 6k2 + 23N + 14kN + 6N2)
(2 +N)(2 + k +N)4
,
c29 =
i(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c30 =
2i(20 + 27k + 8k2 + 39N + 39kN + 7k2N + 25N2 + 14kN2 + 5N3)
(2 +N)(2 + k +N)4
,
c31 = −i(13k + 6k
2 + 3N + 9k N +N2)
4(2 +N)(2 + k +N)2
,
c32 = −(13k + 6k
2 + 3N + 9k N +N2)
2(2 +N)(2 + k +N)3
,
c33 = −(5k + 2k
2 + 5N + 14k N + 4k2N + 7N2 + 7k N2 + 2N3)
(2 +N)(2 + k +N)3
,
c34 = −(13k + 6k
2 + 3N + 9k N +N2)
2(2 +N)(2 + k +N)3
,
c35 = −(16 + 21k + 6k
2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c36 = −(16 + 21k + 6k
2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c37 = −2(k + 9N + 12kN + 3k
2N + 11N2 + 7k N2 + 3N3)
(2 +N)(2 + k +N)3
,
c38 = −i(16 + 21k + 6k
2 + 19N + 13kN + 5N2)
2(2 +N)(2 + k +N)2
,
c39 = −(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)4
, c40 =
12
(2 + k +N)2
,
c41 = −4i(8 + 21k + 8k
2 + 15N + 17kN + k2N + 7N2 + 2kN2 +N3)
(2 +N)(2 + k +N)4
,
c42 =
(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c43 =
(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
, c44 = − 4i
(2 + k +N)2
,
c45 =
i(20 + 21k + 6k2 + 25N + 13k N + 7N2)
2(2 +N)(2 + k +N)2
,
c46 = −i(16 + 21k + 6k
2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c47 =
i(16 + 21k + 6k2 + 19N + 13k N + 5N2)
(2 +N)(2 + k +N)3
,
c48 = −i(13k + 6k
2 + 3N + 9k N +N2)
(2 +N)(2 + k +N)3
,
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c49 = −(10 + 11k + 3k
2 + 12N + 7kN + 3N2)
(2 + k +N)3
,
c50 =
2(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c51 = −i(20 + 21k + 6k
2 + 25N + 13kN + 7N2)
8(2 +N)(2 + k +N)3
,
c52 = −2i(−2 + k +N)
(2 + k +N)2
, c53 = − 2i
(2 + k +N)
, c54 =
(−2 + k +N)
(2 + k +N)
,
c55 =
4i(k −N)
(2 + k +N)2
, c56 =
4i
(2 + k +N)2
, c57 = − 4
(2 + k +N)2
,
c58 =
4i(k −N)
(2 + k +N)3
, c59 = − 4
(2 + k +N)2
, c60 = − 2i
(2 + k +N)
,
c61 =
2(k −N)
(2 + k +N)2
, c62 = −2(−2 + k +N)
(2 + k +N)2
, c63 = − 2(k +N)
(2 + k +N)2
,
c64 = − 4i
(2 + k +N)2
, c65 = −2(4 + k +N)
(2 + k +N)2
, c66 =
4i
(2 + k +N)2
.
The fusion rule is
[Φ
(1),i
1
2
] · [Φ(1),jk1 ] = [I ijk] + δij [Φ(1)0 Φ(1),k1
2
] + δij [Φ
(2),k
1
2
],
where the last term belongs to the next 16 higher spin currents with spin s = 2.
The OPEs between the higher spin-3
2
currents and the higher spin-5
2
currents are given by
Φ
(1),i
1
2
(z) Φ˜
(1),j
3
2
(w) =
1
(z − w)3
[
c1 δ
ijU + c2 Γ
i Γj + c3 T
ij + εijkl(c4 Γ
k Γl + c5 T
kl)
]
(w)
+
1
(z − w)2
[
δij
(
c6Φ
(2)
0 + c7Φ
(1)
0 Φ
(1)
0 + c8 L+ c9 U U + c10 ∂U
+εabcd(c11 Γ
a Γb Γc Γd + c12 T
ab Γc Γd + c13 T
ab T cd) + c14G
k Γk + c15G
i Γi
+c16 ∂Γ
k Γk + c17 ∂Γ
i Γi + c18 T
ik T ik + c19 T˜
ik T˜ ik + c20 T
ik Γi Γk
+ c21 ε
iabc T˜ ia Γb Γc
)
+ c22 U Γ
i Γj + c23G
i Γj + c24G
j Γi
+c25(Γ
i ∂Γj − ∂Γi Γj) + c26 T ij U + c27 ∂T ij + εijkl
(
c28(G
k Γl) + c29 ∂(Γ
k Γl)
+c30 T
kl U + c31 ∂T
kl +c32(T
ik Γi Γl + T jk Γi Γl)
)
+(1− δij)
(
c33 T
ik T jk + c34(T
ik Γj Γk + T jk Γi Γk)
)]
(w)
+
1
(z − w)
[
δij
{
c35 ∂Φ
(2)
0 + c36 ∂Φ
(1)
0 ∂Φ
(1)
0 + c37 ∂L+ c38 LU + c39 U U U
+c40 ∂U U + c41 ∂
2U + c42 U ∂Γ
i Γi + c43G
i ∂Γi + c44 ∂G
i Γi + c45 ∂
2Γi Γi
+c46 ∂G
k Γk + c47G
k ∂Γk + c48 ∂
2Γk Γk
)
+ εiabc
(
c49 Γ
i ∂(Γa Γb Γc)
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+c50 ∂Γ
i Γa Γb Γc + c51 T
ia ∂(Γb Γc) + c52 ∂T
ia Γb Γc + c53 T
ia ∂T bc
+c54 ∂T
ia T bc + c55 T
ab Γi ∂Γc + c56 ∂T
ab Γi Γc + c57 T
ab ∂Γi Γc
)
+ c58 ∂T
ik T ik
+c59 ∂T
ik Γi Γk + c60 T
ik Γi ∂Γk + c61 T
ik ∂Γi Γk + c62 T˜
ik T˜ ik U + c63 ∂T˜
ik T˜ ik
+ εiabc
(
c64 ∂T˜
ia Γb Γc + c65G
a T˜ ib Γc + c66 T˜
ia Γb ∂Γc + c67 T˜
ia ∂Γb Γc
)}
+εijkl
(
c68Φ
(2),kl
1 + c69Φ
(1)
0 Φ
(1),kl
1
)
+ c70Φ
(1),i
1
2
Φ
(1),j
1
2
+ c71 LT
ij + c72 LΓ
i Γj
+c73G
iGj + c74 U Γ
i ∂Γj + c75 U ∂Γ
i Γj + c76 ∂
2T ij + c77 T
ij U U
+c78 ∂
2Γi Γj + c79 Γ
i ∂2Γj + c80 ∂Γ
i ∂Γj + c81 ∂T
ij U + c82 ∂U Γ
i Γj
+c83G
i U Γj + c84G
j U Γi + c85G
i ∂Γj + c86 ∂G
i Γj + c87 ∂G
j Γi
+c88 T
ij ∂Γi Γi + c89 T
ij ∂Γj Γj + εijkl
(
c90 LT
kl + c91 LΓ
k Γl + c92G
kGl
+c93G
k U Γl + c94 ∂G
k Γl + c95 T
kl T kl T kl + c96 T
kl U U + c97 T
kl ∂U
+c98 ∂T
kl U + c99 ∂
2T kl + c100 T
kl T kl Γk Γl + c101 ∂U Γ
k Γl + c102 ∂
2Γk Γl
+c103 ∂Γ
k ∂Γl + c104 Γ
k ∂2Γl + c105 U U Γ
k Γl + c106 U ∂(Γ
k Γl)
+c107(1 + ε
ijkl)(T ij T kl T kl + T ik T lj T kl + T il T jk T kl) + c108 T˜
kl ∂Γk Γk
+c109G
i T˜ il Γk + c110G
j T˜ lj Γk + c111(∂Γ
i Γi Γk Γl + ∂Γj Γj Γk Γl)
+c112G
k T˜ jl Γj + c113G
k T˜ il Γi + c114G
k T˜ kl Γk + c115(G
i T kl Γi +Gj T kl Γj)
+c116(∂T
ik T il + T ik ∂T il) + c117(∂T
jk T jl + T jk ∂T jl) + c118 T˜
lj Γj ∂Γk
+c119 T˜
lj ∂Γj Γk + c120 T
ik T kl Γi Γk + c121 T
jk T kl Γj Γk + c122 T
kl ∂Γi Γi
+c123 T
kl ∂Γj Γj + c124 T
kl ∂Γk Γk + c125 T˜
il Γi ∂Γk + c126 T˜
il ∂Γi Γk
+c127(T
ik T ik T kl + T jk T jk T kl) + c128 T
ik T jl Γi Γj + c129G
k T kl Γk
+c130 ∂T
ik ∂Γi Γl + c131 T
ik ∂Γi Γl + c132 T
ik Γi ∂Γl + c133 T
ij T ik T jl
+ c134 ∂T
jk Γj Γl + c135 T
jk ∂Γj Γl + c136 T
jk Γj ∂Γl
)
+ c137 Γ
i Γj ∂Γk Γk
+c138 ∂T
ik T jk + c139 T
ik ∂T jk + c140 T
ik T jk U + c141 ∂T
jk Γi Γk
+c142(T
ik U Γj Γk + T jk U Γi Γk) + c143G
k Γi Γj Γk + c144 ∂T
ik Γj Γk
]
(w) + · · · ,
where the coefficients are
c1 =
8 kN
(2 + k +N)2
, c2 = −16(k −N)(3 + 2k + 2N)
3(2 + k +N)3
,
c3 = −8i(k −N)(3 + 2k + 2N)
3(2 + k +N)2
, c4 = −8(3k + 2k
2 + 3N + 2k N + 2N2)
3(2 + k +N)2
,
c5 = −4i(3k + 2k
2 + 3N + 5k N + 2N2)
3(2 + k +N)2
, c6 = −2,
c7 =
60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3
(2 +N)(2 + k +N)2
,
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c8 = −4(3 + 2k +N)(10 + 5k + 8N)
3(2 + k +N)2
, c9 = −4(3 + 2k +N)(10 + 5k + 8N)
3(2 + k +N)2
,
c10 =
4(4 + 5k + 5N)
(2 + k +N)2
, c11 = −(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)4
,
c12 = −i(8 + 17k + 6k
2 + 11N + 11kN + 3N2)
(2 +N)(2 + k +N)3
, c13 = −(−9k − 6k
2 +N − 7kN +N2)
4(2 +N)(2 + k +N)2
,
c14 =
2i(2 + 3k + 3N)
(2 + k +N)2
, c15 = − 4i(k +N)
(2 + k +N)2
,
c16 =
2(300 + 297k + 94k2 + 453N + 255kN + 20k2N + 179N2 + 42kN2 + 16N3)
3(2 +N)(2 + k +N)3
,
c17 =
32(k −N)
3(2 + k +N)
, c18 =
(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)2
,
c19 =
(60 + 71k + 18k2 + 67N + 43kN + 17N2)
(2 +N)(2 + k +N)2
,
c20 = −4i(20 + 21k + 6k
2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c21 = −2i(60 + 59k + 18k
2 + 79N + 37kN + 23N2)
3(2 +N)(2 + k +N)3
, c22 =
8
(2 + k +N)2
,
c23 =
2i
(2 + k +N)
, c24 = −2i(2 + 3k + 3N)
(2 + k +N)2
, c25 = − 16(k −N)
3(2 + k +N)3
,
c26 = − 4i(k +N)
(2 + k +N)2
, c27 =
8i(k −N)
3(2 + k +N)2
, c28 =
2i(k −N)
(2 + k +N)2
,
c29 =
4
(2 + k +N)2
, c30 = − 2i(k −N)
(2 + k +N)2
, c31 =
4i(1 + k +N)
(2 + k +N)2
,
c32 = − 4(k −N)
3(2 + k +N)2
, c33 = − 4i
(2 + k +N)2
, c34 =
4i(k −N)
3(2 + k +N)3
, c35 = −1
2
,
c36 =
(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
2(2 +N)(2 + k +N)2
,
c37 = −(3 + 2k +N)(10 + 5k + 8N)
3(2 + k +N)2
, c38 =
4
(2 + k +N)
, c39 =
4
(2 + k +N)2
,
c40 = −2(3 + 2k +N)(10 + 5k + 8N)
3(2 + k +N)3
, c41 = − 12
(2 + k +N)2
, c42 =
8
(2 + k +N)2
,
c43 = −2i(2 + 3k + 3N)
(2 + k +N)2
, c44 =
2i(6 + k +N)
(2 + k +N)2
, c45 = − 20(−k +N)
3(2 + k +N)3
,
c46 =
2i(−2 + k +N)
(2 + k +N)2
, c47 = − 8i
(2 + k +N)2
,
c48 =
(300 + 249k + 94k2 + 501N + 231kN + 20k2N + 203N2 + 42kN2 + 16N3)
6(2 +N)(2 + k +N)3
,
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c49 = −(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
3(2 +N)(2 + k +N)4
,
c50 = −(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
3(2 +N)(2 + k +N)4
,
c51 =
i(16− 5k − 6k2 + 13N − 5k N + 3N2)
3(2 +N)(2 + k +N)3
,
c52 = −i(32 + 29k + 6k
2 + 35N + 17kN + 9N2)
2(2 +N)(2 + k +N)3
,
c53 = −(16 + 3k − 6k
2 + 21N − k N + 7N2)
4(2 +N)(2 + k +N)2
,
c54 =
(48 + 21k + 6k2 + 35N + 13kN + 5N2)
4(2 +N)(2 + k +N)2
,
c55 = −i(32 + 29k + 6k
2 + 35N + 17kN + 9N2)
2(2 +N)(2 + k +N)3
,
c56 = −i(13k + 6k
2 + 3N + 9k N +N2)
2(2 +N)(2 + k +N)3
,
c57 = −i(13k + 6k
2 + 3N + 9k N +N2)
2(2 +N)(2 + k +N)3
,
c58 =
(20 + 21k + 6k2 + 25N + 13kN + 7N2)
2(2 +N)(2 + k +N)2
,
c59 = −i(20 + 21k + 6k
2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c60 = −i(20 + 21k + 6k
2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c61 = −i(20 + 21k + 6k
2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
, c62 = − 2
(2 + k +N)2
,
c63 =
(60 + 71k + 18k2 + 67N + 43kN + 17N2)
12(2 +N)(2 + k +N)2
,
c64 = −i(60 + 47k + 18k
2 + 91N + 31kN + 29N2)
6(2 +N)(2 + k +N)3
, c65 =
4
(2 + k +N)2
,
c66 = −i(60 + 71k + 18k
2 + 67N + 43kN + 17N2)
6(2 +N)(2 + k +N)3
,
c67 = −i(60 + 71k + 18k
2 + 67N + 43kN + 17N2)
6(2 +N)(2 + k +N)3
, c68 =
1
4
,
c69 = −(60 + 77k + 22k
2 + 121N + 115k N + 20k2N + 79N2 + 42k N2 + 16N3)
4(2 +N)(2 + k +N)2
,
c70 =
(60 + 77k + 22k2 + 121N + 115k N + 20k2N + 79N2 + 42k N2 + 16N3)
2(2 +N)(2 + k +N)2
,
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c71 = −i(20 + 21k + 6k
2 + 25N + 13k N + 7N2)
(2 +N)(2 + k +N)2
,
c72 = −2(20 + 21k + 6k
2 + 25N + 13k N + 7N2)
(2 +N)(2 + k +N)3
,
c73 = −(20 + 21k + 6k
2 + 25N + 13k N + 7N2)
2(2 +N)(2 + k +N)2
,
c74 = −4(16 + 29k + 10k
2 + 27N + 25k N + 2k2N + 13N2 + 4k N2 + 2N3)
(2 +N)(2 + k +N)4
,
c75 = −4(13k + 6k
2 + 3N + 9k N +N2)
(2 +N)(2 + k +N)4
,
c76 = − 1
3(2 +N)(2 + k +N)3
i(−60 − 71k − 15k2 + 2k3 − 67N − 13k N + 38k2N
+ 10k3N + 10N2 + 67k N2 + 31k2N2 + 31N3 + 29k N3 + 8N4),
c77 = −i(20 + 21k + 6k
2 + 25N + 13k N + 7N2)
(2 +N)(2 + k +N)3
,
c78 = −(−60 − 65k − 14k
2 − 13N + 29k N + 20k2N + 45N2 + 42k N2 + 16N3)
3(2 +N)(2 + k +N)3
,
c79 = − 1
3(2 +N)(2 + k +N)4
(240 + 352k + 79k2 − 14k3 + 560N + 710k N + 195k2N
+ 20k3N + 471N2 + 410k N2 + 62k2N2 + 153N3 + 58k N3 + 16N4),
c80 = − 1
3(2 +N)(2 + k +N)4
4(180 + 261k + 124k2 + 20k3 + 393N + 429k N + 133k2N
+ 10k3N + 293N2 + 211k N2 + 31k2N2 + 86N3 + 29k N3 + 8N4),
c81 = −2i(8 + 21k + 8k
2 + 15N + 17k N + k2N + 7N2 + 2k N2 +N3)
(2 +N)(2 + k +N)3
,
c82 =
4(16 + 29k + 10k2 + 27N + 25k N + 2k2N + 13N2 + 4k N2 + 2N3)
(2 +N)(2 + k +N)4
,
c83 =
i(20 + 21k + 6k2 + 25N + 13k N + 7N2)
(2 +N)(2 + k +N)3
,
c84 = −i(20 + 21k + 6k
2 + 25N + 13k N + 7N2)
(2 +N)(2 + k +N)3
, c85 = − 4i(k +N)
(2 + k +N)2
,
c86 =
2i(24 + 29k + 8k2 + 31N + 21k N + k2N + 11N2 + 2k N2 +N3)
(2 +N)(2 + k +N)3
,
c87 = −2i(8 + 21k + 8k
2 + 15N + 17k N + k2N + 7N2 + 2k N2 +N3)
(2 +N)(2 + k +N)3
,
c88 =
i(20 + 21k + 6k2 + 25N + 13k N + 7N2)
(2 +N)(2 + k +N)3
,
c89 =
i(20 + 21k + 6k2 + 25N + 13k N + 7N2)
(2 +N)(2 + k +N)3
,
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c90 = −i(16 + 21k + 6k
2 + 19N + 13k N + 5N2)
2(2 +N)(2 + k +N)2
,
c91 = −(13k + 6k
2 + 3N + 9k N +N2)
(2 +N)(2 + k +N)3
,
c92 =
(16 + 21k + 6k2 + 19N + 13k N + 5N2)
2(2 +N)(2 + k +N)2
,
c93 = −2i(16 + 21k + 6k
2 + 19N + 13k N + 5N2)
(2 +N)(2 + k +N)3
,
c94 = −2i(k + 9N + 12k N + 3k
2N + 11N2 + 7k N2 + 3N3)
(2 +N)(2 + k +N)3
,
c95 =
i(16 + 21k + 6k2 + 19N + 13k N + 5N2)
2(2 +N)(2 + k +N)3
,
c96 = −i(16 + 21k + 6k
2 + 19N + 13k N + 5N2)
2(2 +N)(2 + k +N)3
,
c97 = −3i(20 + 21k + 6k
2 + 25N + 13k N + 7N2)
2(2 +N)(2 + k +N)3
,
c98 =
i(20 + 13k + 2k2 + 33N + 9k N − 2k2N + 15N2 + 2N3)
2(2 +N)(2 + k +N)3
,
c99 =
1
6(2 +N)(2 + k +N)3
i(144 + 180k + 47k2 − 2k3 + 252N + 182k N − 9k2N
− 10k3N + 167N2 + 63k N2 − 11k2N2 + 56N3 + 13k N3 + 8N4),
c100 =
(32 + 55k + 18k2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)4
,
c101 = −2(1 +N)(20 + 23k + 6k
2 + 23N + 14k N + 6N2)
(2 +N)(2 + k +N)4
,
c102 =
1
6(2 +N)(2 + k +N)4
(96 + 252k + 121k2 + 14k3 + 180N + 220k N − 15k2N
− 20k3N + 139N2 + 72k N2 − 22k2N2 + 73N3 + 26k N3 + 16N4),
c103 =
1
3(2 +N)(2 + k +N)4
2(96− 42k − 82k2 − 20k3 + 186N + 14k N − 45k2N − 10k3N
+ 164N2 + 51k N2 − 11k2N2 + 62N3 + 13k N3 + 8N4),
c104 =
1
6(2 +N)(2 + k +N)4
(96 + 252k + 121k2 + 14k3 + 180N + 220k N − 15k2N
− 20k3N + 139N2 + 72k N2 − 22k2N2 + 73N3 + 26k N3 + 16N4),
c105 = −(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)4
,
c106 = −(20 + 31k + 10k
2 + 35N + 41k N + 8k2N + 21N2 + 14k N2 + 4N3)
(2 +N)(2 + k +N)4
,
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c107 =
i(20 + 21k + 6k2 + 25N + 13k N + 7N2)
2(2 +N)(2 + k +N)3
,
c108 =
i(k −N)(16 + 21k + 6k2 + 19N + 13k N + 5N2)
2(2 +N)(2 + k +N)4
,
c109 =
(13k + 6k2 + 3N + 9k N +N2)
2(2 +N)(2 + k +N)3
,
c110 = −(16 + 21k + 6k
2 + 19N + 13k N + 5N2)
2(2 +N)(2 + k +N)3
,
c111 =
(32 + 55k + 18k2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)4
,
c112 = −2(16 + 21k + 6k
2 + 19N + 13k N + 5N2)
(2 +N)(2 + k +N)3
,
c113 = −2(8 + 17k + 6k
2 + 11N + 11k N + 3N2)
(2 +N)(2 + k +N)3
,
c114 = −(16 + 21k + 6k
2 + 19N + 13k N + 5N2)
(2 +N)(2 + k +N)3
,
c115 =
(20 + 21k + 6k2 + 25N + 13k N + 7N2)
2(2 +N)(2 + k +N)3
,
c116 =
(16 + 21k + 6k2 + 19N + 13k N + 5N2)
4(2 +N)(2 + k +N)2
,
c117 = −(48 + 3k − 6k
2 + 37N − k N + 7N2)
4(2 +N)(2 + k +N)2
,
c118 = −i(120 + 106k − 19k
2 − 18k3 + 290N + 236k N + 19k2N + 215N2 + 108k N2 + 47N3)
3(2 +N)(2 + k +N)4
,
c119 =
i(k −N)(32 + 55k + 18k2 + 41N + 35k N + 11N2)
3(2 +N)(2 + k +N)4
,
c120 =
2(32 + 55k + 18k2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)4
,
c121 =
2(32 + 55k + 18k2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)4
,
c122 =
i(64 + 142k + 65k2 + 6k3 + 114N + 134k N + 23k2N + 57N2 + 26k N2 + 9N3)
2(2 +N)(2 + k +N)4
,
c123 =
i(128 + 206k + 81k2 + 6k3 + 210N + 198k N + 31k2N + 105N2 + 42k N2 + 17N3)
2(2 +N)(2 + k +N)4
,
c124 =
i(96 + 220k + 93k2 + 6k3 + 148N + 172k N + 19k2N + 55N2 + 18k N2 + 5N3)
(2 +N)(2 + k +N)4
,
c125 = − 1
3(2 +N)(2 + k +N)4
i(240 + 340k + 143k2 + 18k3 + 452N + 446k N + 97k2N
+ 275N2 + 144k N2 + 53N3),
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c126 = − 1
3(2 +N)(2 + k +N)4
i(360 + 478k + 179k2 + 18k3 + 710N + 668k N + 133k2N
+ 449N2 + 228k N2 + 89N3),
c127 =
i(16 + 21k + 6k2 + 19N + 13k N + 5N2)
(2 +N)(2 + k +N)3
,
c128 =
2(32 + 55k + 18k2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)4
,
c129 =
(20 + 21k + 6k2 + 25N + 13k N + 7N2)
(2 +N)(2 + k +N)3
,
c130 = −i(16 + 21k + 6k
2 + 19N + 13k N + 5N2)
(2 +N)(2 + k +N)3
,
c131 =
i(16 + 21k + 6k2 + 19N + 13k N + 5N2)
(2 +N)(2 + k +N)3
,
c132 =
i(64 + 136k + 61k2 + 6k3 + 88N + 104k N + 15k2N + 27N2 + 10k N2 +N3)
(2 +N)(2 + k +N)4
,
c133 =
i(16 + 21k + 6k2 + 19N + 13k N + 5N2)
(2 +N)(2 + k +N)3
,
c134 =
i(16− 5k − 6k2 + 13N − 5k N + 3N2)
(2 +N)(2 + k +N)3
,
c135 =
i(13k + 6k2 + 3N + 9k N +N2)
(2 +N)(2 + k +N)3
,
c136 = −i(32− 40k − 37k
2 − 6k3 + 56N − 8k N − 3k2N + 45N2 + 14k N2 + 11N3)
(2 +N)(2 + k +N)4
,
c137 =
2(k −N)(32 + 55k + 18k2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)5
,
c138 =
(120 + 214k + 107k2 + 18k3 + 302N + 368k N + 97k2N + 233N2 + 144k N2 + 53N3)
6(2 +N)(2 + k +N)3
,
c139 =
(240 + 232k + 17k2 − 18k3 + 440N + 314k N + 19k2N + 257N2 + 108k N2 + 47N3)
6(2 +N)(2 + k +N)3
,
c140 =
4
(2 + k +N)2
,
c141 = −i(240 + 292k + 41k
2 − 18k3 + 500N + 482k N + 67k2N + 341N2 + 192k N2 + 71N3)
3(2 +N)(2 + k +N)4
,
c142 =
2i(32 + 55k + 18k2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)4
,
c143 =
2i(32 + 55k + 18k2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)4
,
c144 = −i(60 + 71k + 18k
2 + 67N + 43k N + 17N2)
3(2 +N)(2 + k +N)3
.
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The fusion rule is
[Φ
(1),i
1
2
] · [Φ˜(1),j3
2
] = [I ij ] + δij [Φ
(1)
0 Φ
(1)
0 ] + ε
ijkl [Φ
(1)
0 Φ
(1),kl
1 ] + [Φ
(1),i
1
2
Φ
(1),j
1
2
] + δij [Φ
(2)
0 ] + ε
ijkl [Φ
(2),kl
1 ],
where the last two terms belong to the next 16 higher spin currents with spin s = 2.
The OPEs between the higher spin-3
2
currents and the higher spin-3 current are given by
Φ
(1),i
1
2
(z) Φ˜
(1)
2 (w) =
1
(z − w)4 c1 Γ
i(w)
+
1
(z − w)3
[
c2G
i + c3 U Γ
i + εijkl c4 Γ
j Γk Γl + c5 T
iq Γq + εijkl c6 T
jk Γl + c7 ∂Γ
i
]
(w)
+
1
(z − w)2
[
c8Φ
(2),i
1
2
+ c9Φ
(1)
0 Φ
(1),i
1
2
+ c10 LΓ
i + c11 U U Γ
i + c12 U ∂Γ
i + c13 ∂U Γ
i
+c14G
i U + c15 ∂G
i + c16 ∂
2Γi + c17G
j T ij + c18G
j Γi Γj + c19 T
ij U Γj + c20 T
ij ∂Γj
+c21 ∂T
ij Γj + c22 T
ij T jk Γk + c23 T˜
ij T˜ ij Γi + c24 T
jk Γi Γj Γk + c25 Γ
i ∂Γj Γj
+εijkl
{
c26 T
ij T kl Γi + c27 U Γ
j Γk Γl + c28G
j Γk Γl + c29G
j Γk Γl + c30 ∂T
jk Γl
+c31 T
jk ∂Γl + c32 ∂(Γ
j Γk Γl) + c33 T
jk U Γl
}]
(w)
+
1
(z − w)
[
c34 ∂Φ
(2),i
1
2
+ c35 ∂Φ
(1)
0 Φ
(1),i
1
2
+ c36Φ
(1)
0 ∂Φ
(1),i
1
2
+ c37 LG
i + c38 LU Γ
i + c39 L∂Γ
i
+c40 ∂LΓ
i + c41 ∂
2Gi + c42 (∂G
i U −Gi ∂U) + c43 U U ∂Γi + c44 U ∂2Γi + c45 ∂U ∂Γi
+c46 ∂
2U Γi + c47 ∂U U Γ
i + c48 ∂
3Γi + c49 ∂(G
j T ij) + c50 ∂(G
j Γi Γj) + c51 ∂T˜
ij T˜ ij Γi
+c52 T˜
ij T˜ ij ∂Γi + c53 T
ij T jk ∂Γi + c54 ∂(T
ij U Γj) + c55 ∂
2T ij Γj + c56 ∂T
ij ∂Γj
+c57 T
ij ∂2Γj + c58 (Γ
i ∂2Γj Γj + ∂Γi ∂Γj Γj) + c59 T
jk ∂(Γi Γj Γk) + c60 T
ij ∂T jk Γk
+c61 ∂T
ij T jk Γk + c62 ∂T
jk Γi Γj Γk + εijkl
{
c63 LT
jk Γl + c64 LΓ
j Γk Γl + c65 ∂G
j T kl
+c66G
j ∂T kl + c67 ∂G
j Γk Γl + c68G
j ∂(Γk Γl) + c69 ∂(T
ij T kl Γi) + c70 ∂U Γ
j Γk Γl
+c71 ∂
2T jk Γl + c72 ∂T
jk ∂Γl + c73 T
jk ∂2Γl + c74 ∂(T
jk U) Γl + c75 T
jk U ∂Γl
+c76 U ∂(Γ
j Γk Γl) + c77 (∂
2Γj Γk Γl + Γj ∂2Γk Γl + Γj Γk ∂2Γl)
+c78 (∂Γ
j ∂Γk Γl + Γj ∂Γk ∂Γl + ∂Γj Γk ∂Γl)
}]
(w) + · · · ,
where the coefficients are
c1 =
24 i k N
(2 + k +N)2
, c2 = −4(k −N)(38 + 25k + 25N + 12kN)
3(2 + k +N)(5 + 4k + 4N + 3kN)
,
c3 =
8i(k −N)(38 + 25k + 25N + 12kN)
3(2 + k +N)2(5 + 4k + 4N + 3kN)
, c4 = −8i(k −N)(−31 − 14k − 14N + 3kN)
9(2 + k +N)3(5 + 4k + 4N + 3kN)
,
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c5 =
8(k +N)
(2 + k +N)2
, c6 = − 4(k −N)(23 + 13k + 13N + 3k N)
3(2 + k +N)2(5 + 4k + 4N + 3kN)
,
c7 = −24i(k +N + kN)
(2 + k +N)2
, c8 =
5
2
,
c9 = − 1
2(2 +N)(2 + k +N)2(5 + 4k + 4N + 3kN)
(1500 + 2933k + 1898k2 + 392k3
+ 4417N + 7639kN + 4251k2N + 706k3N + 4683N2 + 6793kN2 + 2941k2N2
+ 300k3N2 + 2124N3 + 2369kN3 + 630k2N3 + 344N4 + 240kN4),
c10 =
4i
(2 + k +N)
, c11 = − 4i
(2 + k +N)2
,
c12 = − 1
3(2 + k +N)3(5 + 4k + 4N + 3k N)
2i(750 + 1427k + 902k2 + 188k3 + 1498N
+ 2355kN + 1133k2N + 150k3N + 928N2 + 1102kN2 + 315k2N2 + 172N3 + 120kN3),
c13 = − 1
3(2 +N)(2 + k +N)3(5 + 4k + 4N + 3kN)
i(−1500− 2617k − 1522k2 − 328k3
− 1733N − 1631kN + 81k2N + 166k3N + 633N2 + 2143kN2 + 1771k2N2 + 300k3N2
+ 1284N3 + 1739kN3 + 630k2N3 + 344N4 + 240kN4),
c14 =
4
(2 + k +N)
,
c15 =
1
6(2 +N)(2 + k +N)2(5 + 4k + 4N + 3kN)
(−1500− 2617k − 1522k2 − 328k3
− 1733N − 1631kN + 81k2N + 166k3N + 633N2 + 2143kN2 + 1771k2N2 + 300k3N2
+ 1284N3 + 1739kN3 + 630k2N3 + 344N4 + 240kN4),
c16 = −4i(5 + 7k + 7N)
(2 + k +N)2
, c17 =
5i(20 + 21k + 6k2 + 25N + 13kN + 7N2)
2(2 +N)(2 + k +N)2
,
c18 =
5(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c19 =
5(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
, c20 = −4(2 + 3k + 3N)
(2 + k +N)2
,
c21 =
2(−2 + 3k + 3N)
(2 + k +N)2
, c22 = −i(48 + 89k + 30k
2 + 63N + 57k N + 17N2)
(2 +N)(2 + k +N)3
,
c23 = −i(48 + 89k + 30k
2 + 63N + 57k N + 17N2)
(2 +N)(2 + k +N)3
,
c24 = −5(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c25 = −20i(16 + 29k + 10k
2 + 27N + 25kN + 2k2N + 13N2 + 4k N2 + 2N3)
(2 +N)(2 + k +N)4
,
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c26 = −5i(20 + 21k + 6k
2 + 25N + 13k N + 7N2)
2(2 +N)(2 + k +N)3
,
c27 = −5i(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)4
,
c28 =
(32 + 81k + 30k2 + 47N + 53kN + 13N2)
2(2 +N)(2 + k +N)3
,
c29 =
i(32 + 81k + 30k2 + 47N + 53kN + 13N2)
4(2 +N)(2 + k +N)2
,
c30 =
1
3(2 +N)(2 + k +N)3(5 + 4k + 4N + 3kN)
(259k + 328k2 + 88k3 + 491N + 1592kN
+ 1380k2N + 308k3N + 1005N2 + 2054kN2 + 1268k2N2 + 177k3N2 + 663N3 + 883kN3
+ 315k2N3 + 136N4 + 93kN4),
c31 =
1
3(2 + k +N)3(5 + 4k + 4N + 3kN)
(750 + 1247k + 668k2 + 116k3 + 1678N + 2355kN
+ 953k2N + 96k3N + 1162N2 + 1282kN2 + 315k2N2 + 244N3 + 174kN3),
c32 = − 1
9(2 +N)(2 + k +N)4(5 + 4k + 4N + 3kN)
2i(1500 + 2933k + 1898k2 + 392k3
+ 4417N + 7639kN + 4251k2N + 706k3N + 4683N2 + 6793kN2 + 2941k2N2 + 300k3N2
+ 2124N3 + 2369kN3 + 630k2N3 + 344N4 + 240kN4),
c33 =
(64 + 97k + 30k2 + 79N + 61kN + 21N2)
2(2 +N)(2 + k +N)3
, c34 =
1
2
,
c35 = −(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
2(2 +N)(2 + k +N)2
,
c36 = − 1
2(2 +N)(2 + k +N)2(5 + 4k + 4N + 3kN)
3(100 + 187k + 118k2 + 24k3 + 303N
+ 505kN + 277k2N + 46k3N + 325N2 + 455kN2 + 195k2N2 + 20k3N2 + 148N3
+ 159kN3 + 42k2N3 + 24N4 + 16kN4),
c37 = − 8(k −N)
(5 + 4k + 4N + 3k N)
, c38 =
16i(k −N)
(2 + k +N)(5 + 4k + 4N + 3kN)
,
c39 = − 12i
(2 + k +N)
, c40 =
4i
(2 + k +N)
,
c41 =
1
6(2 +N)(2 + k +N)2(5 + 4k + 4N + 3kN)
(−300− 389k − 170k2 − 32k3 − 481N
− 259kN + 117k2N + 50k3N − 75N2 + 395kN2 + 371k2N2 + 60k3N2 + 156N3
+ 331kN3 + 126k2N3 + 52N4 + 48k N4),
c42 =
4
(2 + k +N)
, c43 = − 20i
(2 + k +N)2
,
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c44 = − 1
3(2 + k +N)3(5 + 4k + 4N + 3k N)
2i(150 + 319k + 214k2 + 46k3 + 266N + 471kN
+ 235k2N + 30k3N + 152N2 + 212kN2 + 63k2N2 + 26N3 + 24k N3),
c45 = − 1
3(2 +N)(2 + k +N)3(5 + 4k + 4N + 3kN)
i(300 + 887k + 686k2 + 152k3 + 883N
+ 2263kN + 1485k2N + 262k3N + 1065N2 + 2185kN2 + 1093k2N2 + 120k3N2 + 564N3
+ 851kN3 + 252k2N3 + 104N4 + 96kN4),
c46 = − 1
3(2 +N)(2 + k +N)3(5 + 4k + 4N + 3kN)
i(−300 − 389k − 170k2 − 32k3 − 481N
− 259kN + 117k2N + 50k3N − 75N2 + 395kN2 + 371k2N2 + 60k3N2 + 156N3
+ 331kN3 + 126k2N3 + 52N4 + 48k N4),
c47 =
8i
(2 + k +N)2
, c48 =
12i
(2 + k +N)2
,
c49 =
i(20 + 21k + 6k2 + 25N + 13kN + 7N2)
2(2 +N)(2 + k +N)2
,
c50 =
(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c51 = −2i(16 + 21k + 6k
2 + 19N + 13k N + 5N2)
(2 +N)(2 + k +N)3
,
c52 =
i(16− 5k − 6k2 + 13N − 5k N + 3N2)
(2 +N)(2 + k +N)3
,
c53 =
i(16− 5k − 6k2 + 13N − 5k N + 3N2)
(2 +N)(2 + k +N)3
,
c54 =
(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
, c55 =
2(−2 + k +N)
(2 + k +N)2
,
c56 = −2(14 + 3k + 3N)
(2 + k +N)2
, c57 =
8
(2 + k +N)2
,
c58 = −4i(16 + 29k + 10k
2 + 27N + 25kN + 2k2N + 13N2 + 4kN2 + 2N3)
(2 +N)(2 + k +N)4
,
c59 = −(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c60 =
i(16− 5k − 6k2 + 13N − 5k N + 3N2)
(2 +N)(2 + k +N)3
,
c61 = −i(48 + 37k + 6k
2 + 51N + 21k N + 13N2)
(2 +N)(2 + k +N)3
,
c62 = −(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
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c63 = − 8(k −N)
(2 + k +N)(5 + 4k + 4N + 3kN)
,
c64 =
32i(k −N)
3(2 + k +N)2(5 + 4k + 4N + 3kN)
,
c65 =
i(32 + 29k + 6k2 + 35N + 17kN + 9N2)
4(2 +N)(2 + k +N)2
,
c66 = −i(32 + 3k − 6k
2 + 29N − k N + 7N2)
4(2 +N)(2 + k +N)2
,
c67 =
(32 + 29k + 6k2 + 35N + 17kN + 9N2)
2(2 +N)(2 + k +N)3
,
c68 = −(32 + 3k − 6k
2 + 29N − kN + 7N2)
2(2 +N)(2 + k +N)3
,
c69 =
i(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c70 = −i(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
3(2 +N)(2 + k +N)4
,
c71 =
1
3(2 +N)(2 + k +N)3(5 + 4k + 4N + 3kN)
(143k + 164k2 + 44k3 + 7N + 364kN
+ 366k2N + 82k3N + 57N2 + 370kN2 + 274k2N2 + 39k3N2 + 57N3 + 149kN3
+ 63k2N3 + 14N4 + 15kN4),
c72 =
1
3(2 +N)(2 + k +N)3(5 + 4k + 4N + 3kN)
(300 + 541k + 280k2 + 40k3 + 929N
+ 1505kN + 654k2N + 68k3N + 1059N2 + 1505kN2 + 515k2N2 + 33k3N2 + 513N3
+ 601kN3 + 126k2N3 + 88N4 + 75k N4),
c73 =
1
3(2 + k +N)3(5 + 4k + 4N + 3kN)
(150 + 319k + 214k2 + 46k3 + 266N + 471kN
+ 235k2N + 30k3N + 152N2 + 212kN2 + 63k2N2 + 26N3 + 24k N3),
c74 =
(13k + 6k2 + 3N + 9k N +N2)
2(2 +N)(2 + k +N)3
,
c75 =
(64 + 45k + 6k2 + 67N + 25kN + 17N2)
2(2 +N)(2 + k +N)3
,
c76 = −i(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
3(2 +N)(2 + k +N)4
,
c77 =
1
9(2 +N)(2 + k +N)4(5 + 4k + 4N + 3kN)
2i(300 + 841k + 670k2 + 160k3 + 629N
+ 1655kN + 1149k2N + 218k3N + 519N2 + 1205kN2 + 665k2N2 + 78k3N2 + 198N3
+ 361kN3 + 126k2N3 + 28N4 + 30k N4),
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c78 = − 1
9(2 +N)(2 + k +N)4(5 + 4k + 4N + 3kN)
4i(300 + 601k + 358k2 + 64k3 + 869N
+ 1535kN + 753k2N + 98k3N + 951N2 + 1445kN2 + 545k2N2 + 42k3N2 + 450N3
+ 553kN3 + 126k2N3 + 76N4 + 66k N4).
The fusion rule is
[Φ
(1),i
1
2
] · [Φ˜(1)2 ] = [I i] + [Φ(1)0 Φ(1),i1
2
] + [Φ
(2),i
1
2
].
Appendix H.3 The OPEs between the higher spin-2 currents and
the other 11 higher spin currents
The OPEs between the higher spin-2 currents are given by
Φ
(1),ij
1 (z) Φ
(1),kl
1 (w) =
1
(z − w)4
[
( δikδjl − δilδjk ) c1 + εijkl c2
]
+
1
(z − w)3
[
δik
(
εjlab (c3 Γ
a Γb + c4 T
ab) + c5 Γ
j Γl + c6 T
jl
) ]
(w)
+
1
(z − w)2
[
(δikδjl − δilδjk)
{
c7 L+ c8 U U + c9 ∂U + c10(G
i Γi +Gj Γj) + c11 T
ij T ij
+c12 T
ij Γi Γj + εiajb c14 T
ia T jb + c15
[
T ia T ia + T ja T ja − δjaT iq T iq − δiaT ja T ja
]
+c16 (T
ia Γi Γa + T ja Γj Γa − 2 T ij Γi Γj) + c17(∂Γi Γi + ∂Γj Γj) + c18 ∂Γ4−ija Γ4−ija
}
+δik(1− δjl)
{
c19 (G
j Γl +Gl Γj) + c20 T
jl + c21 Γ
j ∂Γl + c22 ∂Γ
j Γl + εijla
(
c23 ∂(Γ
i Γa)
+c24 ∂T
ia + c25 (T
ij T ja − T il T la)
)
+ c26 T
ij T il + c27 T
ja T la + c28 (T
ja Γl Γa + T la Γj Γa)
}
+εijkl
{
c29Φ
(2)
0 + c30Φ
(1)
0 Φ
(1)
0 + c31 L+ c32 U U + c33G
a Γa + c34 ∂U + c35 ∂Γ
a Γa
+c36 T
ab Γa Γb + c37 (T
ij T ij + T kl T kl) + c38 (T
ik T ik + T il T il + T jk T jk + T jl T jl)
+εabcd
(
c39 Γ
a Γb Γc Γd + c40(T
ab Γc Γd) + c41 T
ab T cd
)}
+ (εijkl)2 c42 T
ij T kl
]
(w)
+
1
(z − w)
[
(δikδjl − δilδjk)
{
c43 L+ c44 ∂U U + c45 ∂
2U + c46 ∂(G
i Γi) + c47 ∂(G
j Γj)
+c48 ∂(T
ij Γi Γj) + c49 ∂T
ij T ij + c50 (∂T
ia T ia + ∂T ja T ja) + c51 (∂
2Γi Γi + ∂2Γj Γj)
+c52 (∂
2Γa Γa) + εijab
(
c53
[
∂(T˜ ja Γi Γb) + ∂(T˜ ia Γj Γb)
]
+ c54 ∂(T
ib T ja)
)}
+δik
{
c55Φ
(2),jl
1 + c56Φ
(1)
0 Φ
(1),jl
1 + ε
ijlac57Φ
(1),i
1
2
Φ
(1),a
1
2
+ c58 LΓ
j Γl + c59 LT
jl + c60 U U Γ
j Γl
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+c61 U ∂(Γ
j Γl) + c62G
j Gl + c63 (G
j U Γl −Gl U Γj) + c64 ∂Gj Γl + c65Gl ∂Γj + c66 ∂Gl Γj
+c67 T
jl U U + c68 Γ
j ∂2Γl + c69 ∂Γ
j ∂Γl + c70 ∂
2Γj Γl + c71 T
jl ∂U + c72 ∂T
jl U + c73 ∂U Γ
j Γl
+c74 ∂
2T jl + c75 (T
jl ∂Γj Γj + T jl ∂Γl Γl) + c76 T
jl ∂Γi Γi + c77 T
jl ∂Γa Γa + c78 Γ
j Γl ∂Γa Γa
+c79 (T
ij T ij T jl + T il T il T jl) + c80 (T
ij T˜ jl T˜ ij + T il T˜ jl T˜ li) + c81G
a T jl Γa + c82 T˜
jl T˜ jl T jl
+c83 T
jl T˜ ia T˜ ia + c84 T
ij Γi ∂Γl + c85 T
il Γi ∂Γj + c86 T˜
li Γl ∂Γ4−ijl + c87 T˜
ij Γj ∂Γ4−ijl
+c88 T
ij ∂Γi Γl + c89 T
il ∂Γi Γj + c90 T˜
li ∂Γl Γ4−ijl + c91 T˜
ij ∂Γj Γ4−ijl + c92 ∂T
ij Γi Γl
+c93 ∂T
il Γi Γj + c94 ∂T˜
li Γl Γ4−ijl + c95 ∂T˜
ij Γj Γ4−ijl + c96 ∂T
ij T il + c97 ∂T˜
li T˜ ij
+c98 T
ij ∂T il + c99 T˜
li ∂T˜ ij + c100
(
T ij T al Γi Γa + T il T ja Γi Γa + T jl T jl Γj Γl
+T jl T˜ il Γ4−ilj + T jl T˜ ij Γ4−ijl) + εijla
(
c101 LΓ
i Γa + c102 LT
ia + c103 U Γ
i ∂Γa
+c104 U ∂Γ
i Γa + c105G
iGa + c106G
i U Γa + c107G
a U Γi + c108G
i ∂Γa + c109G
a ∂Γi
+c110 T
ia U U + c111 Γ
i ∂2Γa + c112 ∂Γ
i ∂Γa + c113 ∂
2Γi Γa + c114 T
ia ∂U + c115 ∂T
ia U
+c116 ∂U Γ
i Γa + c117 ∂
2T ia + c118 ∂G
i Γa + c119 ∂G
a Γi + c120 T
ia ∂Γi Γi + c121 T
ia ∂Γa Γa
+c122 (T
ia ∂Γj Γj + T ia ∂Γl Γl) + c123 (Γ
i Γj ∂Γj Γa + Γi Γl ∂Γl Γa) + c124G
i T ia Γi
+c125 (G
j Γi Γj Γa +Gl Γi Γl Γa) + c126 (G
i T ja Γj +Gi T la Γl +Gj T ia Γj +Gl T ia Γl)
+c127 (G
j T ij Γa +Gl T il Γa) + c128 (G
j T ja Γi +Gl T la Γi) + c129 (G
a T ij Γj +Ga T il Γl)
+c130 (T
ij U Γj Γa + T il U Γl Γa − T ja U Γi Γj − T la U Γi Γl)
+c131 (T
ij T jl T la − T il T jl T ja + T ia T jl T jl + c132 (T ij Γj ∂Γa + T il Γl ∂Γa)
+c133 (T
ij ∂Γj Γa + T il ∂Γl Γa) + c134 (∂T
ij Γj Γa + ∂T il Γl Γa) + c135 (T
ja Γi ∂Γj + T la Γi ∂Γl)
+c136 (T
ja ∂Γi Γj + T la ∂Γi Γl) + c137 (∂T
ja Γi Γj + ∂T la Γi Γl) + c138 T
ij ∂T ja + c139 ∂T
ij T ja
+c140 T
il ∂T la + c141 ∂T
il T la
)}
+εijkl
{
c142 ∂Φ
(2)
0 + c143 ∂Φ
(1)
0 Φ
(1)
0 + c144 ∂L + c145 ∂
2U + c146 ∂U U + c147 (∂G
i Γi + ∂Gj Γj)
+c148 (G
i ∂Γi +Gj ∂Γj) + c149 (∂G
k Γk + ∂Gl Γl) + c150 (G
k ∂Γk +Gl ∂Γl)
+c151 ε
abcd(Ga T˜ bc Γd)(1− δiaδjd − δidδja) + c152 ∂2Γa Γa + c153 U ∂Γa Γa
+c154 (∂T
ij T ij + ∂T kl T kl) + c155 ∂T
ab T ab + c156 ∂(T
ij Γi Γj + T kl Γk Γl)
+(δiaδkb + δiaδlb + δjaδkb + δjaδlb)
(
c157 ∂T
ab Γa Γb + c158 T
ab ∂Γa Γb + c159 T
ab Γa ∂Γb
)}
+c160 ∂(Γ
i Γj Γk Γl) + (εijkl)2
{
c161 T
ij ∂T kl + c162 ∂T
ij T kl + c163 ε
abcd(∂T ab T cd)
+c164 ∂T
ij Γk Γl + c165 ∂T
kl Γi Γj + c166 T
ij ∂(Γk Γl) + c167 T
kl ∂(Γi Γj)
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+(δiaδkb + δiaδlb + δjaδkb + δjaδlb)
(
c168 ∂T˜
ab Γa Γb + c169 T˜
ab ∂Γa Γb + c170 T˜
ab Γa ∂Γb
)}]
(w)
−δil
1∑
n=3
1
(z − w)n (k ↔ l) (w)− δ
jk
1∑
n=3
1
(z − w)n (i ↔ j) (w)
+δjl
1∑
n=3
1
(z − w)n (i ↔ j, k ↔ l) (w) + · · · ,
where the coefficients are
c1 = − 12 kN
(2 + k +N)
, c2 =
4 k(k −N)
(2 + k +N)2
, c3 =
4(k −N)
(2 + k +N)2
,
c4 =
2i(k −N)
(2 + k +N)
, c5 =
8(k +N)
(2 + k +N)2
, c6 =
4i(2k + k2 + 2N + 4kN +N2)
(2 + k +N)2
,
c7 = −8(1 + k +N)
(2 + k +N)
, c8 = −8(1 + k +N)
(2 + k +N)2
, c9 =
8(k −N)
(2 + k +N)2
,
c10 =
4i(k −N)
(2 + k +N)2
, c11 =
8(1 + k +N)
(2 + k +N)2
, c12 = − 16i
(2 + k +N)2
,
c14 = − 4(k −N)
(2 + k +N)2
, c15 =
2
(2 + k +N)
, c16 = − 8i
(2 + k +N)2
,
c17 =
8(6 + 4k + k2 + 4N +N2)
(2 + k +N)3
, c18 =
8
(2 + k +N)
, c19 =
2i(k −N)
(2 + k +N)2
,
c20 =
2i(2 + 4k + k2 + 4N + 4kN +N2)
(2 + k +N)2
, c21 =
4(−2 + 2k + k2 + 2N + 4kN +N2)
(2 + k +N)3
,
c22 =
4(2 + 2k + k2 + 2N +N2)
(2 + k +N)3
, c23 =
4(k −N)
(2 + k +N)2
, c24 =
2i(k −N)
(2 + k +N)
,
c25 = − 2(k −N)
(2 + k +N)2
, c26 =
4(k +N)
(2 + k +N)2
, c27 = − 4(k +N)
(2 + k +N)2
,
c28 = − 4i
(2 + k +N)2
, c29 =
1
2
,
c30 = −(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
(2 +N)(2 + k +N)2
,
c31 =
4(10 + 13k + 4k2 + 10N + 7kN + 2N2)
(2 + k +N)2
,
c32 =
4(10 + 13k + 4k2 + 10N + 7kN + 2N2)
(2 + k +N)3
,
c33 = −2i(2 + 3k + 3N)
(2 + k +N)2
, c34 = −8(2 + 3k + 3N)
(2 + k +N)2
,
c35 = −2(100 + 107k + 34k
2 + 143N + 89kN + 8k2N + 53N2 + 14kN2 + 4N3)
(2 +N)(2 + k +N)3
,
c36 =
2i(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
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c37 = −(20 + 21k + 6k
2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)2
,
c38 = −(20 + 25k + 6k
2 + 21N + 15kN + 5N2)
(2 +N)(2 + k +N)2
,
c39 =
(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)4
,
c40 =
i(8 + 17k + 6k2 + 11N + 11kN + 3N2)
(2 +N)(2 + k +N)3
,
c41 =
(−9k − 6k2 +N − 7kN +N2)
4(2 +N)(2 + k +N)2
,
c42 =
4(k +N)
(2 + k +N)2
, c43 = −4(1 + k +N)
(2 + k +N)
, c44 = −8(1 + k +N)
(2 + k +N)2
,
c45 =
4(k −N)
(2 + k +N)2
, c46 =
2i(k −N)
(2 + k +N)2
, c47 =
2i(k −N)
(2 + k +N)2
,
c48 = − 8i
(2 + k +N)2
, c49 =
4(k +N)
(2 + k +N)2
, c50 =
2
(2 + k +N)
,
c51 = − 8(−1 + kN)
(2 + k +N)3
, c52 =
4
(2 + k +N)
, c53 = − 4i
(2 + k +N)2
,
c54 = − 2(k −N)
(2 + k +N)2
, c55 = −1
2
,
c56 =
(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
2(2 +N)(2 + k +N)2
,
c57 = −(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
2(2 +N)(2 + k +N)2
,
c58 =
2(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c59 =
i(32 + 29k + 6k2 + 35N + 17kN + 9N2)
(2 +N)(2 + k +N)2
,
c60 =
2(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c61 =
2(1 +N)(20 + 23k + 6k2 + 23N + 14kN + 6N2)
(2 +N)(2 + k +N)4
,
c62 = −(8 + 17k + 6k
2 + 11N + 11kN + 3N2)
(2 +N)(2 + k +N)2
,
c63 =
2i(8 + 17k + 6k2 + 11N + 11kN + 3N2)
(2 +N)(2 + k +N)3
,
c64 =
2i(5k + 2k2 + 5N + 14kN + 4k2N + 7N2 + 7kN2 + 2N3)
(2 +N)(2 + k +N)3
, c65 =
2i(k −N)
(2 + k +N)2
,
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c66 = −2i(k + 9N + 12kN + 3k
2N + 11N2 + 7kN2 + 3N3)
(2 +N)(2 + k +N)3
,
c67 =
i(32 + 29k + 6k2 + 35N + 17kN + 9N2)
(2 +N)(2 + k +N)3
,
c68 = − 1
(2 +N)(2 + k +N)4
(64 + 100k + 35k2 + 2k3 + 92N + 60kN − 21k2N − 8k3N
+ 49N2 − 14k2N2 + 19N3 + 2kN3 + 4N4),
c69 = − 1
(2 +N)(2 + k +N)4
4(−54k − 42k2 − 8k3 + 6N − 50kN − 29k2N − 4k3N + 20N2
− 7kN2 − 7k2N2 + 12N3 + kN3 + 2N4),
c70 = − 1
(2 +N)(2 + k +N)4
(32 + 84k + 35k2 + 2k3 + 60N + 84kN − 5k2N − 8k3N + 41N2
+ 32kN2 − 6k2N2 + 19N3 + 10kN3 + 4N4),
c71 =
3i(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c72 = −i(20 + 21k + 6k
2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c73 =
4(20 + 27k + 8k2 + 39N + 39kN + 7k2N + 25N2 + 14kN2 + 5N3)
(2 +N)(2 + k +N)4
,
c74 = − 1
2(2 +N)(2 + k +N)3
i(96 + 75k + 4k2 − 4k3 + 133N + 43kN − 30k2N − 8k3N
+ 73N2 + 2kN2 − 14k2N2 + 24N3 + 2kN3 + 4N4),
c75 = −2i(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
, c76 = − 8i
(2 + k +N)2
,
c77 = − 1
(2 +N)(2 + k +N)4
i(64 + 142k + 65k2 + 6k3 + 114N + 134kN + 23k2N + 57N2
+ 26kN2 + 9N3),
c78 = −2(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c79 = −i(16 + 21k + 6k
2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c80 =
i(13k + 6k2 + 3N + 9kN +N2)
(2 +N)(2 + k +N)3
,
c81 = −(20 + 21k + 6k
2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
, c82 = − 4i
(2 + k +N)2
,
c83 = −i(16 + 21k + 6k
2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c84 =
i(−32− 104k − 53k2 − 6k3 − 40N − 72kN − 11k2N − 3N2 − 2kN2 + 3N3)
(2 +N)(2 + k +N)4
,
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c85 = −i(−72k − 45k
2 − 6k3 + 8N − 40kN − 7k2N + 21N2 + 6kN2 + 7N3)
(2 +N)(2 + k +N)4
,
c86 = −i(16 + 21k + 6k
2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c87 =
i(13k + 6k2 + 3N + 9kN +N2)
(2 +N)(2 + k +N)3
,
c88 = −i(16 + 21k + 6k
2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c89 =
i(13k + 6k2 + 3N + 9kN +N2)
(2 +N)(2 + k +N)3
,
c90 = − 1
(2 +N)(2 + k +N)4
i(96 + 168k + 69k2 + 6k3 + 136N + 136kN + 19k2N + 51N2
+ 18kN2 + 5N3),
c91 =
i(64 + 136k + 61k2 + 6k3 + 88N + 104kN + 15k2N + 27N2 + 10kN2 +N3)
(2 +N)(2 + k +N)4
,
c92 = −i(16− 5k − 6k
2 + 13N − 5kN + 3N2)
(2 +N)(2 + k +N)3
,
c93 = −i(13k + 6k
2 + 3N + 9kN +N2)
(2 +N)(2 + k +N)3
,
c94 =
i(64 + 136k + 61k2 + 6k3 + 88N + 104kN + 15k2N + 27N2 + 10kN2 +N3)
(2 +N)(2 + k +N)4
,
c95 = − 1
(2 +N)(2 + k +N)4
i(96 + 168k + 69k2 + 6k3 + 136N + 136kN + 19k2N + 51N2
+ 18kN2 + 5N3),
c96 =
(32 + 11k − 6k2 + 37N + 3kN + 11N2)
2(2 +N)(2 + k +N)2
,
c97 = −(64 + 136k + 61k
2 + 6k3 + 88N + 104kN + 15k2N + 27N2 + 10kN2 +N3)
2(2 +N)(2 + k +N)3
,
c98 =
(−16 + 13k + 6k2 − 5N + 9kN +N2)
2(2 +N)(2 + k +N)2
,
c99 =
(96 + 168k + 69k2 + 6k3 + 136N + 136kN + 19k2N + 51N2 + 18kN2 + 5N3)
2(2 +N)(2 + k +N)3
,
c100 = −2(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c101 =
2(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c102 =
i(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)2
,
273
c103 = −4(8− 5k − 4k
2 + 9N − kN + k2N + 5N2 + 2kN2 +N3)
(2 +N)(2 + k +N)4
,
c104 =
4(24 + 37k + 12k2 + 39N + 33kN + 3k2N + 19N2 + 6kN2 + 3N3)
(2 +N)(2 + k +N)4
,
c105 =
(20 + 21k + 6k2 + 25N + 13kN + 7N2)
2(2 +N)(2 + k +N)2
,
c106 = −i(20 + 21k + 6k
2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c107 =
i(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c108 = − 12i
(2 + k +N)2
, c109 = −2i(4 + 3k + 3N)
(2 + k +N)2
,
c110 =
i(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c111 =
1
(2 +N)(2 + k +N)4
(80 + 112k + 29k2 − 2k3 + 192N + 234kN + 69k2N + 8k3N
+ 157N2 + 134kN2 + 22k2N2 + 47N3 + 18kN3 + 4N4),
c112 =
1
(2 +N)(2 + k +N)4
4(60 + 87k + 44k2 + 8k3 + 131N + 143kN + 47k2N + 4k3N
+ 95N2 + 69kN2 + 11k2N2 + 26N3 + 9kN3 + 2N4),
c113 =
(−20− 11k − 2k2 − 15N + 15kN + 8k2N + 7N2 + 14kN2 + 4N3)
(2 +N)(2 + k +N)3
,
c114 =
12i
(2 + k +N)2
, c115 =
2i(8 + 17k + 6k2 + 11N + 11kN + 3N2)
(2 +N)(2 + k +N)3
,
c116 = −4(8 + 21k + 8k
2 + 15N + 17kN + k2N + 7N2 + 2kN2 +N3)
(2 +N)(2 + k +N)4
,
c117 =
1
(2 +N)(2 + k +N)3
i(−20 − 17k + k2 + 2k3 − 29N − kN + 17k2N + 4k3N − 6N2
+ 21kN2 + 11k2N2 + 6N3 + 9kN3 + 2N4),
c118 = −2i(8 + 17k + 6k
2 + 11N + 11kN + 3N2)
(2 +N)(2 + k +N)3
,
c119 =
2i(32 + 33k + 8k2 + 39N + 23kN + k2N + 13N2 + 2kN2 +N3)
(2 +N)(2 + k +N)3
,
c120 = −i(20 + 5k + 6k
2 + 41N + 5kN + 15N2)
(2 +N)(2 + k +N)3
,
c121 = −i(20 + 21k + 6k
2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c122 = −i(k −N)(13k + 6k
2 + 3N + 9kN +N2)
(2 +N)(2 + k +N)4
,
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c123 = −2(k −N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c124 = − 8
(2 + k +N)2
, c125 =
2i(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c126 =
(13k + 6k2 + 3N + 9kN +N2)
(2 +N)(2 + k +N)3
,
c127 = −2(8 + 17k + 6k
2 + 11N + 11kN + 3N2)
(2 +N)(2 + k +N)3
,
c128 = −2(16 + 21k + 6k
2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c129 =
(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c130 =
2i(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c131 = −i(20 + 21k + 6k
2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c132 =
i(k −N)(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)4
,
c133 = −i(40 + 46k − k
2 − 6k3 + 86N + 84kN + 9k2N + 61N2 + 36kN2 + 13N3)
(2 +N)(2 + k +N)4
,
c134 = −i(20 + 21k + 6k
2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c135 = − 1
(2 +N)(2 + k +N)4
i(80 + 124k + 53k2 + 6k3 + 140N + 154kN + 35k2N + 81N2
+ 48kN2 + 15N3),
c136 = − 1
(2 +N)(2 + k +N)4
i(120 + 154k + 57k2 + 6k3 + 242N + 220kN + 43k2N + 155N2
+ 76kN2 + 31N3),
c137 = − 1
(2 +N)(2 + k +N)4
i(80 + 92k + 11k2 − 6k3 + 172N + 158kN + 21k2N + 119N2
+ 64kN2 + 25N3),
c138 =
(40 + 30k − 9k2 − 6k3 + 102N + 76kN + 5k2N + 77N2 + 36kN2 + 17N3)
2(2 +N)(2 + k +N)3
,
c139 =
(40 + 66k + 33k2 + 6k3 + 106N + 120kN + 31k2N + 83N2 + 48kN2 + 19N3)
2(2 +N)(2 + k +N)3
,
c140 =
(40 + 46k − k2 − 6k3 + 86N + 84kN + 9k2N + 61N2 + 36kN2 + 13N3)
2(2 +N)(2 + k +N)3
,
c141 =
(40 + 82k + 41k2 + 6k3 + 90N + 128kN + 35k2N + 67N2 + 48kN2 + 15N3)
2(2 +N)(2 + k +N)3
,
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c142 = 1,
c143 = −(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
(2 +N)(2 + k +N)2
,
c144 =
2(10 + 13k + 4k2 + 10N + 7kN + 2N2)
(2 + k +N)2
, c145 = −4(2 + 3k + 3N)
(2 + k +N)2
,
c146 =
4(10 + 13k + 4k2 + 10N + 7kN + 2N2)
(2 + k +N)3
, c147 = −2i(−2 + k +N)
(2 + k +N)2
,
c148 = − 6i
(2 + k +N)
, c149 = − 4i
(2 + k +N)
,
c150 =
8i
(2 + k +N)2
, c151 =
2
(2 + k +N)2
,
c152 = −(100 + 107k + 34k
2 + 143N + 89kN + 8k2N + 53N2 + 14kN2 + 4N3)
(2 +N)(2 + k +N)3
,
c153 =
8
(2 + k +N)2
, c154 =
2(k −N)
(2 + k +N)2
,
c155 = −(20 + 25k + 6k
2 + 21N + 15kN + 5N2)
2(2 +N)(2 + k +N)2
,
c156 =
2i(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c157 =
2i(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c158 =
2i(20 + 17k + 6k2 + 29N + 11kN + 9N2)
(2 +N)(2 + k +N)3
,
c159 =
2i(20 + 25k + 6k2 + 21N + 15kN + 5N2)
(2 +N)(2 + k +N)3
,
c160 =
4(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c161 = −2(4 + k +N)
(2 + k +N)2
, c162 =
2(4 + 3k + 3N)
(2 + k +N)2
,
c163 =
(−9k − 6k2 +N − 7kN +N2)
4(2 +N)(2 + k +N)2
, c164 =
2i(13k + 6k2 + 3N + 9kN +N2)
(2 +N)(2 + k +N)3
,
c165 =
2i(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c166 =
2i(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c167 =
2i(13k + 6k2 + 3N + 9kN +N2)
(2 +N)(2 + k +N)3
,
c168 =
2i(8 + 17k + 6k2 + 11N + 11kN + 3N2)
(2 +N)(2 + k +N)3
,
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c169 =
2i(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
, c170 =
2i(13k + 6k2 + 3N + 9kN +N2)
(2 +N)(2 + k +N)3
.
The fusion rule is
[Φ
(1),ij
1 ] · [Φ(1),kl1 ] = [I ijkl] + εijkl[Φ(1)0 Φ(1)0 ] + δik[Φ(1)0 Φ(1),jl1 ] + δik εijla[Φ(1),i1
2
Φ
(1),a
1
2
]
+ εijkl [Φ
(2)
0 ] + δ
ik [Φ
(2),jl
1 ].
The OPEs between the higher spin-2 currents and the higher spin-5
2
currents are given by
Φ
(1),ij
1 (z) Φ˜
(1),k
3
2
(w) =
1
(z − w)4
[
δik c1 Γ
j + εijklc2 Γ
l
]
(w) +
1
(z − w)3
[
δik
{
c3G
j + c4 U Γ
j
+c5 ∂Γ
j + c6 T
ij Γi + εiabj
(
c7 Γ
i Γa Γb + c8 T
ia Γb + c9 T
ab Γi
)
+ c10 (T
jl Γl)(1− δil)
}
+εijkl
{
c11G
l + c12 U Γ
l + c13 ∂Γ
l + c14 T
kl Γk + c15 (T
il Γi + T jl Γl)
}
+(εijkl)2
{
c16 (T
jk Γi + T ki Γj) + c17 T
ij Γk
}
+ c18 Γ
i Γj Γk
]
(w)
+
1
(z − w)2
[
δik
{
c19Φ
(2),j
1
2
+ c20Φ
(1)
0 Φ
(1),j
1
2
+ c21 LΓ
j + c22G
j U + c23 ∂G
j + c24 U U Γ
j
+c25 U ∂Γ
j + c26 ∂U Γ
j + c27 ∂
2Γj + c28G
i T ij + c29G
i Γi Γj + c30 T
ij U Γi + c31 T
ij ∂Γi
+c32 ∂T
ij Γi + c33 ∂Γ
i Γi Γj + (1− δil)
(
c34G
l Γj Γl + c35G
l T jl + c36 Γ
j ∂Γl Γl
+c37 T
jl T jl Γj + (1− δia − δja)(c38 T jl T la Γa + c39 T al Γj Γa Γl
)
+ c40 (T
ij T il Γl − T˜ jl T˜ jl Γj
−T ij T ij Γj) + c41 T il Γi Γj Γl + c42 T il T jl Γi + c43 T jl U Γl + c44 T jl T jl Γl + c45 ∂T jl Γl
+εijab
(
c46 U Γ
i Γa Γb + c47G
i T ab + c48G
i Γa Γb + c49 ∂Γ
i Γa Γb + c50 Γ
i ∂Γa Γb
+c51G
a T ib + c52G
a Γi Γb + c53 T
ij T ab Γj + c54 T
ia U Γb + c55 T
ia T jb Γj + c56 T
ia T ab Γa
+c57 T
ia ∂Γb + c58 T
ab U Γi + c59 T
ab ∂Γi + c60 ∂T
ab Γi + c61 ∂T
ia Γb
)}
+εijkl
{
c62Φ
(2),l
1
2
+ c63Φ
(1)
0 Φ
(1),l
1
2
+ c64 LΓ
l + c65 ∂G
l + c66G
l U + c67 U U Γ
l + c68 U ∂Γ
l
+c69 ∂U Γ
l + c70 ∂
2Γl + c71 (G
i T il +Gj T jl) + c74G
k T kl + c75 (∂T
il Γi + ∂T jl Γj)
+c76 ∂T
kl Γk + c77 (T
il ∂Γi + T jl ∂Γj) + c78 T
kl ∂Γl + c79 (T
il U Γi + T jl U Γj) + c80 T
kl U Γk
+c81 T˜
la T˜ la Γl + c82 (T
ij Γi Γj Γl + T ik Γi Γk Γl + T jk Γj Γk Γl) + c83 (T
ik T kl Γi + T jk T kl Γj)
+c84 (T
ij T jl Γi + T ji T il Γj) + c85 T
ak T al Γk + c86 (T
il T il Γl + T jl T jl Γl)
+c87 (∂Γ
i Γi Γl + ∂Γj Γj Γl) + c88 ∂Γ
k Γk Γl
}
+ (εijkl)2
{
c89 (G
i Γl Γk +Gj Γk Γi)
+c90G
k Γi Γj + c91 (G
i T jk +Gj T ki) + c92G
k T ij + c93 (∂T
ki Γj + ∂T jk Γi) + c94 T
ij U Γk
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+c95 (T
jk U Γi + T ki U Γj) + c96 (T
ij T ik Γi + T ij T jk Γj) + c97 U Γ
i Γj Γk + c98 ∂T
ij Γk
+c99 T
ij ∂Γk + c100 (T
ki ∂Γj + T jk ∂Γi) + c101 Γ
i Γj ∂Γk + c102 ∂(Γ
i Γj) Γk + c103 T
ij T kl Γl
+c104 (T
ik T lj Γl + T il T jk Γl)
}]
(w)
+
1
(z − w)
[
δik
{
c105 Φ˜
(2),j
3
2
+ c106 ∂Φ
(2),j
1
2
+ c107Φ
(1)
0 Φ˜
(1),j
3
2
+ c108Φ
(1),l
1
2
Φ
(1),jl
1 + c109Φ
(1)
0 ∂Φ
(1),j
1
2
+c110 ∂Φ
(1)
0 Φ
(1),j
1
2
+ c111 LG
j + c112 LT
ij Γi + c113 LU Γ
j + c114 ∂LΓ
j + c115 L∂Γ
j
+c116G
j Gl Γl + c117 ∂G
i T ji + c118G
i ∂T ji + c119G
j T˜ jl T˜ jl + c120G
j T ij T ij + c121G
l T jl U
+c122G
j T jl Γl Γj + c123 (
1
2
Gj T ab Γa Γb +Ga T jb Γa Γb) + c124G
j U U + c125 ∂G
j U
+c126G
j ∂U + c127 ∂
2Gj + c128 ∂G
i Γi Γj + c129G
i ∂Γi Γj + c130G
i Γi ∂Γj + c131G
j ∂Γj Γj
+c132G
j ∂Γi Γi + c133 ∂T
ij T ij Γj + c134 ∂T˜
jl T˜ jl Γj + c135 ∂T
il T jl Γi + c136 T
il ∂T jl Γi
+c137 T˜
jl T˜ jl ∂Γj + c138 T
ij T ij ∂Γj + c139 T
ab T jbU Γa + c140 T
ij ∂U Γi + c141 T
ij U ∂Γi
+c142 ∂T
ij U Γi + c143 T
ij Γi ∂Γl Γl(1 + δjl) + c144 ∂
2T ij Γi + c145 ∂T
ij ∂Γi + c146 T
ij ∂2Γi
+c147 ∂(T
ab Γa Γj Γb) + c148 T
ab Γa ∂Γj Γb + c149 U U Γ
j + c150 ∂U U Γ
j + c151 U U ∂Γ
j
+c152 ∂
2U Γj + c153 ∂U ∂Γ
j + c154 U ∂
2Γj + c155 U Γ
j Γl ∂Γl + c156 Γ
j ∂2Γi Γi
+c157 ∂Γ
j ∂Γi Γi + c158 ∂
3Γj + (1− δil)
(
c159 LT
jl Γl + c160 ∂G
l T jl + c161G
l ∂T jl
+c162G
a T al T jl + c163G
j T jl T jl + c164 ∂G
l Γj Γl + c165 T
jl T jl ∂Γj + c166 (T
al T lj ∂Γa)
+c167 ∂T
jl T jl Γj + c168 ∂T
jl U Γl + c169 T
jl ∂U Γl + c170 T
jl U ∂Γl + c171 ∂
2T jl Γl
+c172 ∂T
jl ∂Γl + c173 T
jl ∂2Γl + c174 (T
jl ∂Γa Γa Γl)(1 + δja) + c175 Γ
j ∂2Γl Γl
)
+(1− δjl)
(
c176G
l T ij T il + c177 ∂T
ij T il Γl + c178 (T
ij ∂T il Γl) + c179 T
ij T il ∂Γl
)
+(1− δil − δjl)
(
c180G
j ∂Γl Γl + c181G
l ∂Γj Γl + c182G
l Γj ∂Γl + (1− δia)(c183 ∂T ja T al Γq
+c184 T
ja ∂T al Γl) + c185 ∂Γ
j ∂Γl Γl
)
+ εijab
(
c186 LT
ia Γb + c187 LT
ab Γb + c188 LΓ
i Γa Γb
+c189G
iGa Γb + c190G
aGb Γi + c191 ∂G
i T ab + c192 ∂G
a T bi + c193
(
Gj T ij T ab +Gj T ia T bj
+Gj T ib T ja
)
+ c194G
i ∂T ab + c195G
a ∂T bi + c196G
i T ab U + c197G
a T bi U + c198 ∂G
i Γa Γb
+c199 ∂G
a Γb Γi + c200G
i Γa ∂Γb + c201G
a Γb ∂Γi + c202G
a ∂Γb Γi + c203 (
1
2
Gi U Γa Γb
+Ga U Γb Γi) + c204 T
qj
(
T ij T ab + T ia T bj + T ib T ja
)
Γq + c205 ∂T
ij T ja Γb + c206 ∂T
ij T ab Γj
+c207 ∂T
ia T jb Γj + c208 ∂T
ia T ab Γa + c209 ∂T
ja T jb Γi + c210 T
ij ∂T ja Γb + c211 T
ij ∂T ab Γj
+c212 T
ia ∂T jb Γj + c213 T
ia ∂T ib Γi + (1 + εijab)(c214 T
ia ∂T ab Γa + c215 T
ib ∂T ab Γb)
+c216 T
ia T bj ∂Γj + c217 T
ij T ja∂Γb + c218 T
ij T ab ∂Γj + c219 T
ij Γj Γa ∂Γb
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+c220
(
T˜ bj (∂Γi Γi + ∂Γa Γa) Γb + T ab ∂Γa Γa Γb + T ja ∂(Γb Γi) Γj
)
+ c221 (
1
2
∂T ji Γj Γa Γb
+∂T ja Γj Γi Γb) + c222 (T
ia U U Γb +
1
2
T ab U U Γi) + c223 ∂
2T ia Γb + c224 ∂
2T ab Γi
+c225 T
ia ∂2Γb + c226 T
ab ∂2Γi + c227 ∂T
ia ∂Γb + c228 ∂T
ab ∂Γi + c229 T
ia U ∂Γb + c230 T
ab U ∂Γi
+c231 T
ia ∂U Γb + c232 T
ab ∂U Γi + c233 ∂T
ia U Γb + c234 ∂T
ab U Γi + c235 ∂U Γ
i Γa Γb
+c236 U ∂(Γ
i Γa Γb) + c237 ∂
2Γi Γa Γb + c238 (Γ
i ∂2Γa Γb + Γi Γa ∂2Γb) + c239 Γ
i ∂Γa ∂Γb
+c240 ∂Γ
i ∂(Γa Γb)
)}
+ εijkl
{
c241 ∂Φ
(2),l
1
2
+ c242 ∂(Φ
(1)
0 Φ
(1),l
1
2
) + c243 (LT
il Γi − LT jl Γj)
+c244 ∂LΓ
l + c245 L∂Γ
l + c246 (G
iGl Γi +Gj Gl Γj) + c247
(
∂(Gi T il) + ∂(Gj T jl)
)
+c248 ∂(G
k T kl) + c249 (G
i T il +Gj T jl)U + c250 ∂G
l U + c251G
l ∂U + c252 (G
i Γi +Gj Γj) ∂Γl
+c253 (G
i ∂Γi +Gj ∂Γj) Γl + c254G
k ∂(Γk Γl) + c255G
l (∂Γi Γi + ∂Γj Γj) + c256 ∂U U Γ
l
+c257 U U ∂Γ
l + c258 ∂
2U Γl + c259 ∂U ∂Γ
l + c260 U ∂
2Γl + c261 ∂
2Gl + c262 (∂G
i Γi + ∂Gj Γj) Γl
+c263 ∂G
k Γk Γl + c264
(
∂(T ij Γi Γj Γl) + ∂(T ik Γi Γk Γl) + ∂(T jk Γj Γk Γl)
)
+c265 (∂T
il U Γi + ∂T jl U Γj) + c266 (T
il ∂U Γi + T jl ∂U Γj) + c267 (T
il ∂U Γi + T jl ∂U Γj)
+c268 ∂(T
kl U Γk) + c269 (T
ij ∂T il Γj + T ij ∂T jl Γi) + c270
(
T ik ∂(T il Γk) + T jk ∂(T jl Γk)
−(T ik T ik + T jk T jk) ∂Γl − T kl
[
∂(T ik Γi + T jk Γj)
]
+ ∂T ij (T il Γj − T jl Γi)
)
+c271 (T
ik ∂T kl Γi + T jk ∂T kl Γj) + c272
(
T ij T˜ ka Γa + (∂T ik T il + ∂T jk T jl) Γk
)
+c273 ∂T
ij T ij Γl + c274 (∂T
ik T ik + ∂T jk T jk) Γl + c275 (∂T
il T il + ∂T jl T jl) Γl
+c276 (∂T
il ∂Γi + ∂T jl ∂Γj) + c277 ∂T
kl ∂Γk + c278 (∂
2Γi Γi + ∂2Γj Γj) Γl + c279 ∂
2Γk Γk Γl
+c280 (∂Γ
i Γi + ∂Γj Γj) Γl + c281 ∂Γ
k Γk Γl + c282 (∂
2T il Γi + ∂2T jl Γj) + c283 ∂
2T kl Γk
+c284 (T
il ∂2Γi + T jl ∂2Γj) + c285 T
kl ∂2Γk + c286 ∂
3Γl
}
+ (εijkl)2
{
c287 (∂G
i T jk − ∂Gj T ik)
+c288 ∂G
k T ij + c289 (G
i ∂T jk −Gj ∂T ik) + c290Gk ∂T ij + c291Gl (T ik T lj + T il T jk)
+c292 (G
i T ij T ik +Gj T ij T jk) + c293 (G
i Γj −Gj Γi) ∂Γk + c294 (Gi ∂Γj −Gj ∂Γi) Γk
+c295G
k ∂(Γi Γj) + c296 ∂(U Γ
i Γj Γk) + c297 (∂G
i Γj − ∂Gj Γi) Γk + c298 ∂Gk Γi Γj
+c299 ∂T
ij U Γk + c300 T
ij ∂U Γk + c301 T
ij U ∂Γk + c302 (∂T
ki U Γj + ∂T kj U Γi)
+c303
(
T ki ∂(U Γj) + T kj ∂(U Γi) + c304
(
∂(T ij T ik) Γi + ∂(T ij T jk) Γj
)
+ c305 ∂(T
ij T kl Γl)
+c306
(
∂(T ik T jl) + ∂(T il T jk)
)
Γl + c307
(
T ik T jl + T il T jk
)
∂Γl + c308 T
ij
(
T ik ∂Γi + T jk ∂Γj
)
+c309 ∂T
ij ∂Γk + c310
(
∂T ik ∂Γj + ∂T jk ∂Γi
)
+ c311 Γ
i Γj ∂2Γk + c312
(
∂2Γi Γj + Γi ∂2Γj
)
Γk
+c313 ∂(Γ
i Γj) ∂Γk + c314 ∂Γ
i ∂Γj Γk + c315 ∂
2T ij Γk + c316 (∂
2T ik Γj − ∂2T jk Γi)
+c317 T
ij ∂2Γk + c318 (T
ik ∂2Γj − T jk ∂2Γi)
}]
(w)− δik
1∑
n=4
1
(z − w)n (j ↔ k) (w) + · · · ,
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where the coefficients are
c1 =
8i k N(k −N)
(2 + k +N)3
, c2 = − 24i k N
(2 + k +N)2
,
c3 =
8(3 + 9k + 4k2 + 9N + 10k N + 4N2)
3(2 + k +N)2
,
c4 = −16i(3 + 9k + 4k
2 + 9N + 7kN + 4N2)
3(2 + k +N)3
,
c5 =
8i(k −N)(24 + 13k + 13N)
3(2 + k +N)3
, c6 =
8(k −N)(12 + 7k + 7N)
3(2 + k +N)3
,
c7 =
8i
(2 + k +N)2
, c8 = −8(6 + 12k + 5k
2 + 12N + 8kN + 5N2)
3(2 + k +N)3
,
c9 = −4(6 + 6k + k
2 + 6N + 4k N +N2)
3(2 + k +N)3
, c10 = − 8(k −N)
(2 + k +N)2
,
c11 =
8(k −N)
3(2 + k +N)2
, c12 = − 16i(k −N)
3(2 + k +N)3
,
c13 =
8i(6k + k2 + 6N + 10kN +N2)
3(2 + k +N)3
, c14 =
8(k +N)
(2 + k +N)2
,
c15 = − 8(k −N)
2
3(2 + k +N)3
, c16 = − 8(k −N)
3(2 + k +N)2
, c17 =
8(k −N)(4 + 3k + 3N)
3(2 + k +N)3
,
c18 = − 16i(k −N)
3(2 + k +N)3
, c19 =
(k −N)
6(2 + k +N)
,
c20 = −(k −N)(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42k N2 + 16N3)
6(2 +N)(2 + k +N)3
,
c21 =
16i(k −N)
3(2 + k +N)2
, c22 =
2(k −N)
(2 + k +N)2
,
c23 =
1
6(2 +N)(2 + k +N)3
(−192− 116k + 69k2 + 38k3 − 172N + 172kN + 209k2N
+ 28k3N + 47N2 + 256kN2 + 82k2N2 + 73N3 + 66k N3 + 16N4),
c24 =
4i(k −N)
3(2 + k +N)3
,
c25 = −2i(48 + 82k + 57k
2 + 14k3 + 62N + 53kN + 17k2N + 34N2 + 9kN2 + 8N3)
3(2 + k +N)4
,
c26 = − 1
3(2 +N)(2 + k +N)4
i(−192 − 20k + 117k2 + 38k3 − 76N + 316kN + 233k2N
+ 28k3N + 143N2 + 304kN2 + 82k2N2 + 97N3 + 66kN3 + 16N4),
c27 =
4i(k −N)(13 + 8k + 8N)
3(2 + k +N)3
,
c28 = −i(192 + 308k + 117k
2 + 6k3 + 364N + 340kN + 55k2N + 215N2 + 90kN2 + 41N3)
6(2 +N)(2 + k +N)3
,
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c29 = −(192 + 212k + 69k
2 + 6k3 + 268N + 196kN + 31k2N + 119N2 + 42kN2 + 17N3)
3(2 +N)(2 + k +N)4
,
c30 = −(192 + 212k + 69k
2 + 6k3 + 268N + 196kN + 31k2N + 119N2 + 42kN2 + 17N3)
3(2 +N)(2 + k +N)4
,
c31 =
8(k −N)(3 + k +N)
3(2 + k +N)3
,
c32 =
2(k −N)(64 + 67k + 18k2 + 109N + 79kN + 12k2N + 63N2 + 24kN2 + 12N3)
3(2 +N)(2 + k +N)4
,
c33 =
4i(k −N)(32 + 19k + 2k2 + 45N + 23k N + 4k2N + 23N2 + 8kN2 + 4N3)
3(2 +N)(2 + k +N)5
,
c34 =
(96 + 116k + 45k2 + 6k3 + 124N + 100kN + 19k2N + 47N2 + 18kN2 + 5N3)
3(2 +N)(2 + k +N)4
,
c35 =
i(96 + 116k + 45k2 + 6k3 + 124N + 100kN + 19k2N + 47N2 + 18kN2 + 5N3)
6(2 +N)(2 + k +N)3
,
c36 =
4i(k −N)(16 + 3k − 2k2 + 21N + 7k N + 2k2N + 11N2 + 4kN2 + 2N3)
3(2 +N)(2 + k +N)5
,
c37 = − 4i(k −N)
3(2 + k +N)3
, c38 = −i(k −N)(13k + 6k
2 + 3N + 9k N +N2)
3(2 +N)(2 + k +N)4
,
c39 = −(k −N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c40 =
i(k −N)(16 + 21k + 6k2 + 19N + 13kN + 5N2)
3(2 +N)(2 + k +N)4
,
c41 =
2(k −N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c42 =
i(k −N)(13k + 6k2 + 3N + 9k N +N2)
3(2 +N)(2 + k +N)4
,
c43 =
(96 + 116k + 45k2 + 6k3 + 124N + 100kN + 19k2N + 47N2 + 18kN2 + 5N3)
3(2 +N)(2 + k +N)4
,
c44 =
4(k −N)
(2 + k +N)3
, c45 = − 4(k −N)
(2 + k +N)2
,
c46 =
i(k −N)(32 + 55k + 18k2 + 41N + 35k N + 11N2)
3(2 +N)(2 + k +N)5
,
c47 = −i(k −N)(48 + 37k + 6k
2 + 51N + 21kN + 13N2)
12(2 +N)(2 + k +N)3
,
c48 = −(k −N)(13k + 6k
2 + 3N + 9k N +N2)
6(2 +N)(2 + k +N)4
,
c49 =
1
3(2 +N)(2 + k +N)5
2i(96 + 164k + 95k2 + 18k3 + 172N + 236kN + 103k2N
+ 12k3N + 101N2 + 100kN2 + 26k2N2 + 19N3 + 10kN3),
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c50 =
1
3(2 +N)(2 + k +N)5
4i(48 + 92k + 63k2 + 14k3 + 76N + 120kN + 67k2N + 10k3N
+ 33N2 + 40kN2 + 16k2N2 −N3 − 2N4),
c51 =
i(k −N)(−32 − 3k + 6k2 − 29N + k N − 7N2)
6(2 +N)(2 + k +N)3
,
c52 =
(k −N)(16 + 21k + 6k2 + 19N + 13kN + 5N2)
3(2 +N)(2 + k +N)4
,
c53 = −i(192 + 212k + 69k
2 + 6k3 + 268N + 196kN + 31k2N + 119N2 + 42kN2 + 17N3)
6(2 +N)(2 + k +N)4
,
c54 = −(k −N)(16 + 21k + 6k
2 + 19N + 13kN + 5N2)
3(2 +N)(2 + k +N)4
,
c55 =
i(96 + 116k + 45k2 + 6k3 + 124N + 100kN + 19k2N + 47N2 + 18kN2 + 5N3)
3(2 +N)(2 + k +N)4
,
c56 = − 4i
(2 + k +N)2
,
c57 = −2(24 + 82k + 63k
2 + 14k3 + 62N + 113kN + 41k2N + 40N2 + 33k N2 + 8N3)
3(2 + k +N)4
,
c58 = −(k −N)(13k + 6k
2 + 3N + 9k N +N2)
6(2 +N)(2 + k +N)4
,
c59 = −(96 + 130k + 61k
2 + 10k3 + 110N + 93kN + 21k2N + 38N2 + 13k N2 + 4N3)
3(2 + k +N)4
,
c60 = − 1
3(2 +N)(2 + k +N)4
(−48 − 48k − 15k2 − 2k3 − 72N − 32k N + 6k2N + 2k3N
− 49N2 − 7k N2 + 5k2N2 − 21N3 − 3k N3 − 4N4),
c61 = − 1
3(2 +N)(2 + k +N)4
2(−48− 24k + 21k2 + 10k3 − 48N + 4kN + 36k2N + 8k3N
− N2 + 17kN2 + 11k2N2 + 9N3 + 3k N3 + 2N4),
c62 = −5
2
,
c63 =
5(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42k N2 + 16N3)
2(2 +N)(2 + k +N)2
,
c64 = −16i(1 + k +N)
(2 + k +N)2
,
c65 = −(−300− 309k − 70k
2 − 81N + 153kN + 100k2N + 217N2 + 210kN2 + 80N3)
6(2 +N)(2 + k +N)2
,
c66 = −2(2 + 3k + 3N)
(2 + k +N)2
, c67 = − 4i
(2 + k +N)2
,
c68 =
10i(30 + 31k + 10k2 + 38N + 21kN + 8N2)
3(2 + k +N)3
,
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c69 =
i(−300− 213k − 70k2 − 177N + 201kN + 100k2N + 169N2 + 210kN2 + 80N3)
3(2 +N)(2 + k +N)3
,
c70 =
4i(18 + 27k + 8k2 + 27N + 20kN + 8N2)
(2 + k +N)3
,
c71 =
5i(60 + 71k + 18k2 + 67N + 43kN + 17N2)
6(2 +N)(2 + k +N)2
,
c72 =
5i(20 + 21k + 6k2 + 25N + 13kN + 7N2)
2(2 +N)(2 + k +N)2
,
c73 =
(300 + 307k + 90k2 + 383N + 191kN + 109N2)
3(2 +N)(2 + k +N)3
,
c74 =
5(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c75 =
2(48 + 101k + 34k2 + 75N + 79k N + 2k2N + 27N2 + 8kN2 + 2N3)
(2 +N)(2 + k +N)3
,
c76 =
2(48 + 105k + 38k2 + 79N + 81k N + 4k2N + 33N2 + 8kN2 + 4N3)
(2 +N)(2 + k +N)3
,
c77 = −4(−6 + 15k + 8k
2 + 15N + 20kN + 8N2)
3(2 + k +N)3
, c78 = −8(1 + k +N)
(2 + k +N)2
,
c79 =
(300 + 307k + 90k2 + 383N + 191kN + 109N2)
3(2 +N)(2 + k +N)3
,
c80 =
5(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c81 =
i(48 + 89k + 30k2 + 63N + 57kN + 17N2)
(2 +N)(2 + k +N)3
,
c82 =
10(32 + 55k + 18k2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)4
,
c83 =
i(48 + 89k + 30k2 + 63N + 57kN + 17N2)
(2 +N)(2 + k +N)3
,
c84 =
i(32 + 81k + 30k2 + 47N + 53kN + 13N2)
(2 +N)(2 + k +N)3
,
c85 = −i(32 + 81k + 30k
2 + 47N + 53kN + 13N2)
(2 +N)(2 + k +N)3
, c86 =
4i
(2 + k +N)2
,
c87 =
4i(264 + 459k + 158k2 + 441N + 395kN + 34k2N + 215N2 + 64kN2 + 34N3)
3(2 +N)(2 + k +N)4
,
c88 =
4i(96 + 161k + 54k2 + 159N + 141kN + 12k2N + 77N2 + 24k N2 + 12N3)
(2 +N)(2 + k +N)4
,
c89 =
(48 + 89k + 30k2 + 63N + 57kN + 17N2)
(2 +N)(2 + k +N)3
,
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c90 =
(32 + 81k + 30k2 + 47N + 53kN + 13N2)
(2 +N)(2 + k +N)3
,
c91 =
i(32 + 81k + 30k2 + 47N + 53kN + 13N2)
2(2 +N)(2 + k +N)2
,
c92 =
i(16 + 57k + 30k2 + 15N + 41kN +N2)
2(2 +N)(2 + k +N)2
,
c93 =
2(63k + 22k2 + 87N + 204kN + 56k2N + 119N2 + 105kN2 + 34N3)
3(2 +N)(2 + k +N)3
,
c94 =
(32 + 81k + 30k2 + 47N + 53kN + 13N2)
(2 +N)(2 + k +N)3
,
c95 =
(48 + 89k + 30k2 + 63N + 57kN + 17N2)
(2 +N)(2 + k +N)3
, c96 = − 4i(k −N)
3(2 + k +N)3
,
c97 = −10i(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c98 =
2(71k + 34k2 + 79N + 208kN + 62k2N + 103N2 + 105kN2 + 28N3)
3(2 +N)(2 + k +N)3
,
c99 =
2(150 + 159k + 38k2 + 186N + 105kN + 52N2)
3(2 + k +N)3
,
c100 =
2(150 + 141k + 34k2 + 204N + 105kN + 56N2)
3(2 + k +N)3
,
c101 = −20i(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
3(2 +N)(2 + k +N)4
,
c102 = −4i(100 + 131k + 38k
2 + 199N + 193kN + 34k2N + 129N2 + 70kN2 + 26N3)
(2 +N)(2 + k +N)4
,
c103 =
5i(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c104 =
i(300 + 307k + 90k2 + 383N + 191kN + 109N2)
3(2 +N)(2 + k +N)3
, c105 = −1
2
,
c106 = −(900 + 1139k + 322k
2 + 1831N + 1717kN + 296k2N + 1201N2 + 630kN2 + 244N3)
(60(2 +N)(2 + k +N)2)
,
c107 =
(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
2(2 +N)(2 + k +N)2
,
c108 = −(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
2(2 +N)(2 + k +N)2
,
c109 =
(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)2
4(2 +N)2(2 + k +N)4
,
c110 =
1
12(2 +N)2(2 + k +N)4
(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2
+ 42kN2 + 16N3)(180 + 223k + 62k2 + 371N + 341kN + 58k2N + 245N2 + 126kN2
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+ 50N3),
c111 =
3(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)2
,
c112 =
2(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c113 = −2i(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)3
,
c114 = −i(420 + 521k + 142k
2 + 925N + 865kN + 152k2N + 643N2 + 336kN2 + 136N3)
3(2 +N)(2 + k +N)3
,
c115 = −2i(60 + 91k + 26k
2 + 167N + 191kN + 40k2N + 137N2 + 84kN2 + 32N3)
3(2 +N)(2 + k +N)3
,
c116 =
i(20 + 21k + 6k2 + 25N + 13k N + 7N2)
(2 +N)(2 + k +N)3
,
c117 = − 1
12(2 +N)2(2 + k +N)4
i(2064 + 2960k + 2707k2 + 1476k3 + 300k4 + 7984N
+ 13070kN + 9788k2N + 3236k3N + 312k4N + 11907N2 + 16874kN2 + 8603k2N2
+ 1384k3N2 + 8354N3 + 8494kN3 + 2194k2N3 + 2755N4 + 1466kN4 + 344N5),
c118 =
1
12(2 +N)2(2 + k +N)4
i(−240 + 3728k + 5947k2 + 3048k3 + 516k4 + 2608N
+ 14030kN + 13724k2N + 4538k3N + 420k4N + 6363N2 + 16550kN2 + 9941k2N2
+ 1642k3N2 + 5282N3 + 7864kN3 + 2284k2N3 + 1873N4 + 1304kN4 + 242N5),
c119 = −(16 + 21k + 6k
2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c120 = −(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)3
,
c121 =
i(20 + 21k + 6k2 + 25N + 13k N + 7N2)
(2 +N)(2 + k +N)3
,
c122 = −4i(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)4
,
c123 =
2i(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c124 =
3(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c125 =
(−20− 11k − 2k2 − 15N + 15k N + 8k2N + 7N2 + 14kN2 + 4N3)
(2 +N)(2 + k +N)3
,
c126 =
3(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
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c127 = − 1
12(2 +N)2(2 + k +N)4
(624− 512k − 2265k2 − 1620k3 − 340k4 + 1232N − 158kN
− 1216k2N − 364k3N + 56k4N + 3827N2 + 8364kN2 + 7741k2N2 + 2942k3N2
+ 356k4N2 + 7072N3 + 13854kN3 + 8560k2N3 + 1562k3N3 + 5749N4 + 7614kN4
+ 2336k2N4 + 2068N5 + 1366kN5 + 272N6),
c128 =
1
6(2 +N)2(2 + k +N)5
(2064 + 4208k + 3907k2 + 1764k3 + 300k4 + 8272N
+ 15326kN + 11108k2N + 3380k3N + 312k4N + 12291N2 + 18170kN2 + 8963k2N2
+ 1384k3N2 + 8522N3 + 8734kN3 + 2194k2N3 + 2779N4 + 1466kN4 + 344N5),
c129 =
1
6(2 +N)2(2 + k +N)5
(3600 + 9488k + 8827k2 + 3528k3 + 516k4 + 12208N
+ 25550kN + 18044k2N + 5018k3N + 420k4N + 15963N2 + 25190kN2 + 12101k2N2
+ 1762k3N2 + 10082N3 + 10744kN3 + 2644k2N3 + 3073N4 + 1664kN4 + 362N5),
c130 =
1
6(2 +N)2(2 + k +N)5
(2064 + 8144k + 8539k2 + 3528k3 + 516k4 + 7408N
+ 20846kN + 16268k2N + 4730k3N + 420k4N + 9819N2 + 19718kN2 + 10421k2N2
+ 1618k3N2 + 6194N3 + 8152kN3 + 2212k2N3 + 1873N4 + 1232kN4 + 218N5),
c131 = −3(64 + 136k + 61k
2 + 6k3 + 88N + 104kN + 15k2N + 27N2 + 10k N2 +N3)
(2 +N)(2 + k +N)4
,
c132 = −(256 + 432k + 183k
2 + 18k3 + 400N + 400kN + 69k2N + 185N2 + 78k N2 + 27N3)
(2 +N)(2 + k +N)4
,
c133 =
1
(2 +N)(2 + k +N)4
i(200 + 246k + 55k2 − 6k3 + 414N + 388kN + 61k2N + 277N2
+ 148kN2 + 57N3),
c134 =
1
3(2 +N)2(2 + k +N)5
i(16 + 21k + 6k2 + 19N + 13kN + 5N2)(180 + 223k + 62k2
+ 371N + 341kN + 58k2N + 245N2 + 126kN2 + 50N3),
c135 = − 1
6(2 +N)2(2 + k +N)5
i(960 + 4308k + 5515k2 + 2684k3 + 444k4 + 3180N
+ 11408kN + 11336k2N + 3928k3N + 384k4N + 4149N2 + 11238kN2 + 7739k2N2
+ 1428k3N2 + 2630N3 + 4804kN3 + 1726k2N3 + 797N4 + 738kN4 + 92N5),
c136 = − 1
6(2 +N)2(2 + k +N)5
i(13k + 6k2 + 3N + 9kN +N2)(180 + 223k + 62k2 + 371N
+ 341kN + 58k2N + 245N2 + 126kN2 + 50N3),
c137 =
1
6(2 +N)2(2 + k +N)5
i(16 + 21k + 6k2 + 19N + 13kN + 5N2)(180 + 247k + 74k2
+ 347N + 353kN + 64k2N + 221N2 + 126kN2 + 44N3),
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c138 =
2i(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c139 =
2i(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c140 =
1
6(2 +N)2(2 + k +N)5
(2064 + 2960k + 2707k2 + 1476k3 + 300k4 + 7984N + 13070kN
+ 9788k2N + 3236k3N + 312k4N + 11907N2 + 16874kN2 + 8603k2N2 + 1384k3N2
+ 8354N3 + 8494kN3 + 2194k2N3 + 2755N4 + 1466kN4 + 344N5),
c141 =
1
6(2 +N)2(2 + k +N)5
(6672 + 14576k + 10627k2 + 3108k3 + 300k4 + 19408N
+ 33566kN + 18884k2N + 4148k3N + 312k4N + 22275N2 + 29114kN2 + 11459k2N2
+ 1432k3N2 + 12650N3 + 11230kN3 + 2338k2N3 + 3547N4 + 1610kN4 + 392N5),
c142 =
1
6(2 +N)2(2 + k +N)5
(528 + 4880k + 6523k2 + 3144k3 + 516k4 + 4528N + 16334kN
+ 14588k2N + 4634k3N + 420k4N + 8283N2 + 18278kN2 + 10373k2N2 + 1666k3N2
+ 6242N3 + 8440kN3 + 2356k2N3 + 2113N4 + 1376kN4 + 266N5),
c143 = −2(k −N)(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)5
,
c144 =
1
3(2 +N)2(2 + k +N)5
(1440 + 5468k + 6371k2 + 2922k3 + 464k4 + 4804N + 15004kN
+ 13798k2N + 4617k3N + 458k4N + 6345N2 + 15412kN2 + 10078k2N2 + 1925k3N2
+ 32k4N2 + 4108N3 + 7055kN3 + 2627k2N3 + 106k3N3 + 1306N4 + 1297kN4
+ 120k2N4 + 173N5 + 50k N5 + 4N6),
c145 = − 1
3(2 +N)2(2 + k +N)5
(−6240− 12572k − 9147k2 − 2830k3 − 312k4 − 20260N
− 33916kN − 19446k2N − 4299k3N − 270k4N − 25793N2 − 33504kN2 − 13308k2N2
− 1481k3N2 + 24k4N2 − 16196N3 − 14477kN3 − 2937k2N3 + 48k3N3 − 5116N4
− 2401kN4 − 711N5 − 48kN5 − 24N6),
c146 =
1
3(2 +N)(2 + k +N)4
(720 + 972k + 235k2 − 22k3 + 1404N + 1494kN + 289k2N
+ 16k3N + 863N2 + 544kN2 + 16k2N2 + 125N3 − 16k N3 − 16N4),
c147 = − 1
6(2 +N)2(2 + k +N)6
(32 + 55k + 18k2 + 41N + 35kN + 11N2)(180 + 223k + 62k2
+ 371N + 341kN + 58k2N + 245N2 + 126kN2 + 50N3),
c148 = −2(k −N)(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)5
,
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c149 = −2i(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)4
,
c150 = −2i(540 + 677k + 190k
2 + 1105N + 1027kN + 176k2N + 727N2 + 378kN2 + 148N3)
3(2 +N)(2 + k +N)4
,
c151 = −2i(180 + 247k + 74k
2 + 347N + 353kN + 64k2N + 221N2 + 126kN2 + 44N3)
3(2 +N)(2 + k +N)4
,
c152 =
1
6(2 +N)2(2 + k +N)5
i(−2064− 3992k − 3297k2 − 1386k3 − 232k4 − 5656N
− 7106kN − 2626k2N − 85k3N + 110k4N − 3265N2 + 3126kN2 + 7096k2N2 + 3023k3N2
+ 356k4N2 + 3406N3 + 12087kN3 + 8461k2N3 + 1562k3N3 + 4798N4 + 7389kN4
+ 2336k2N4 + 1969N5 + 1366kN5 + 272N6),
c153 =
1
6(2 +N)2(2 + k +N)5
i(5136 + 4832k + 1431k2 + 144k3 + 4k4 + 22528N + 34358kN
+ 23800k2N + 7846k3N + 940k4N + 41431N2 + 65154kN2 + 39797k2N2 + 9730k3N2
+ 712k4N2 + 39242N3 + 52884kN3 + 23468k2N3 + 3124k3N3 + 20033N4 + 19644kN4
+ 4672k2N4 + 5222N5 + 2732kN5 + 544N6),
c154 =
1
(6(2 +N)(2 + k +N)5)
i(4752 + 12620k + 11220k2 + 4149k3 + 550k4 + 13876N
+ 28846kN + 19327k2N + 4903k3N + 356k4N + 15842N2 + 24991kN2 + 11655k2N2
+ 1610k3N2 + 8953N3 + 9739kN3 + 2432k2N3 + 2493N4 + 1414kN4 + 272N5),
c155 = −4i(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)4
,
c156 =
1
3(2 +N)2(2 + k +N)6
2i(2400 + 7564k + 8155k2 + 3602k3 + 560k4 + 9236N
+ 23316kN + 19586k2N + 6317k3N + 626k4N + 14153N2 + 27388kN2 + 16430k2N2
+ 3181k3N2 + 92k4N2 + 11056N3 + 15195kN3 + 5539k2N3 + 394k3N3 + 4650N4
+ 3953kN4 + 600k2N4 + 1005N5 + 386kN5 + 88N6),
c157 =
1
3(2 +N)2(2 + k +N)6
2i(1920 + 8260k + 10243k2 + 4916k3 + 812k4 + 5756N
+ 21576kN + 21620k2N + 7724k3N + 824k4N + 7157N2 + 22126kN2 + 16379k2N2
+ 3616k3N2 + 128k4N2 + 4618N3 + 10848kN3 + 5026k2N3 + 424k3N3 + 1581N4
+ 2462kN4 + 480k2N4 + 264N5 + 200kN5 + 16N6),
c158 =
i(1020 + 1379k + 410k2 + 2047N + 2059kN + 376k2N + 1341N2 + 756kN2 + 272N3)
3(2 +N)(2 + k +N)3
,
c159 = −2(20 + 21k + 6k
2 + 25N + 13k N + 7N2)
(2 +N)(2 + k +N)3
,
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c160 = − 1
12(2 +N)2(2 + k +N)4
i(−1776− 1648k + 979k2 + 1284k3 + 300k4 − 464N
+ 5006kN + 7484k2N + 3044k3N + 312k4N + 4611N2 + 11690kN2 + 7595k2N2
+ 1336k3N2 + 5282N3 + 7054kN3 + 2050k2N3 + 2131N4 + 1322kN4 + 296N5),
c161 = − 1
12(2 +N)2(2 + k +N)4
i(5136 + 12656k + 10795k2 + 3912k3 + 516k4 + 15952N
+ 31262kN + 20420k2N + 5258k3N + 420k4N + 19419N2 + 28790kN2 + 12941k2N2
+ 1786k3N2 + 11594N3 + 11656kN3 + 2716k2N3 + 3385N4 + 1736kN4 + 386N5),
c162 = −2(16 + 21k + 6k
2 + 19N + 13k N + 5N2)
(2 +N)(2 + k +N)3
,
c163 = −3(16 + 21k + 6k
2 + 19N + 13k N + 5N2)
(2 +N)(2 + k +N)3
,
c164 = − 1
6(2 +N)2(2 + k +N)5
(1296 + 3056k + 3331k2 + 1668k3 + 300k4 + 6352N
+ 13022kN + 10244k2N + 3284k3N + 312k4N + 10371N2 + 16442kN2 + 8531k2N2
+ 1360k3N2 + 7562N3 + 8158kN3 + 2122k2N3 + 2539N4 + 1394kN4 + 320N5),
c165 =
2i(60 + 71k + 18k2 + 67N + 43kN + 17N2)
3(2 +N)(2 + k +N)3
,
c166 =
1
6(2 +N)2(2 + k +N)5
i(960 + 3540k + 4123k2 + 1892k3 + 300k4 + 3948N + 11120kN
+ 9848k2N + 3220k3N + 312k4N + 5829N2 + 12174kN2 + 7367k2N2 + 1272k3N2
+ 3974N3 + 5560kN3 + 1738k2N3 + 1265N4 + 894kN4 + 152N5),
c167 = − 1
3(2 +N)(2 + k +N)4
i(−600 − 706k − 149k2 + 18k3 − 1274N − 1148kN − 175k2N
− 863N2 − 444kN2 − 179N3),
c168 = − 1
6(2 +N)2(2 + k +N)5
(4368 + 10640k + 9403k2 + 3624k3 + 516k4 + 14128N
+ 27854kN + 18908k2N + 5114k3N + 420k4N + 17883N2 + 26918kN2 + 12533k2N2
+ 1786k3N2 + 11042N3 + 11320kN3 + 2716k2N3 + 3313N4 + 1736kN4 + 386N5),
c169 = − 1
6(2 +N)2(2 + k +N)5
(528 + 656k + 1555k2 + 1284k3 + 300k4 + 4144N + 8462kN
+ 8060k2N + 3044k3N + 312k4N + 8067N2 + 13418kN2 + 7739k2N2 + 1336k3N2
+ 6434N3 + 7342kN3 + 2050k2N3 + 2275N4 + 1322kN4 + 296N5),
c170 = − 1
6(2 +N)2(2 + k +N)5
(3600 + 9968k + 8323k2 + 2724k3 + 300k4 + 11728N
+ 24350kN + 15428k2N + 3764k3N + 312k4N + 14595N2 + 22202kN2 + 9731k2N2
+ 1336k3N2 + 8810N3 + 8926kN3 + 2050k2N3 + 2587N4 + 1322kN4 + 296N5),
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c171 = − 1
(2 +N)(2 + k +N)4
2(40 + 60k + 23k2 + 2k3 + 92N + 114kN + 37k2N + 4k3N
+ 73N2 + 63kN2 + 11k2N2 + 22N3 + 9kN3 + 2N4),
c172 = − 1
6(2 +N)2(2 + k +N)5
(11520 + 22884k + 16219k2 + 4856k3 + 516k4 + 35292N
+ 57992kN + 32180k2N + 6850k3N + 420k4N + 42429N2 + 54066kN2 + 20849k2N2
+ 2346k3N2 + 24962N3 + 21922kN3 + 4408k2N3 + 7175N4 + 3252kN4 + 806N5),
c173 =
(−240− 260k − 25k2 + 18k3 − 532N − 466kN − 59k2N − 373N2 − 192kN2 − 79N3)
(2 +N)(2 + k +N)4
,
c174 =
2(k −N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c175 =
1
3(2 +N)2(2 + k +N)6
2i(2400 + 7820k + 8539k2 + 3794k3 + 592k4 + 8980N
+ 23572kN + 20162k2N + 6573k3N + 658k4N + 13513N2 + 27260kN2 + 16718k2N2
+ 3293k3N2 + 100k4N2 + 10416N3 + 14939kN3 + 5587k2N3 + 410k3N3 + 4330N4
+ 3841kN4 + 600k2N4 + 925N5 + 370kN5 + 80N6),
c176 = −2(8 + 17k + 6k
2 + 11N + 11kN + 3N2)
(2 +N)(2 + k +N)3
,
c177 = − 1
6(2 +N)2(2 + k +N)5
i(2212k + 3851k2 + 2112k3 + 372k4 + 668N + 6984kN
+ 8692k2N + 3326k3N + 348k4N + 1549N2 + 7770kN2 + 6349k2N2 + 1270k3N2
+ 1298N3 + 3606kN3 + 1484k2N3 + 459N4 + 584kN4 + 58N5),
c178 = − 1
6(2 +N)2(2 + k +N)5
i(960 + 4180k + 5387k2 + 2652k3 + 444k4 + 3308N + 11280kN
+ 11176k2N + 3896k3N + 384k4N + 4405N2 + 11238kN2 + 7675k2N2 + 1420k3N2
+ 2822N3 + 4836kN3 + 1718k2N3 + 861N4 + 746kN4 + 100N5),
c179 = − 1
6(2 +N)2(2 + k +N)5
i(960 + 3796k + 4379k2 + 1956k3 + 300k4 + 3692N + 11376kN
+ 10168k2N + 3284k3N + 312k4N + 5317N2 + 12174kN2 + 7495k2N2 + 1288k3N2
+ 3590N3 + 5496kN3 + 1754k2N3 + 1137N4 + 878kN4 + 136N5),
c180 = −(160 + 336k + 159k
2 + 18k3 + 256N + 304kN + 57k2N + 113N2 + 54k N2 + 15N3)
(2 +N)(2 + k +N)4
,
c181 = − 1
6(2 +N)2(2 + k +N)5
(5136 + 12752k + 10843k2 + 3912k3 + 516k4 + 15088N
+ 30062kN + 19724k2N + 5114k3N + 420k4N + 17499N2 + 26630kN2 + 12149k2N2
+ 1714k3N2 + 10034N3 + 10456kN3 + 2500k2N3 + 2833N4 + 1520kN4 + 314N5),
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c182 = − 1
6(2 +N)2(2 + k +N)5
(4368 + 10640k + 9403k2 + 3624k3 + 516k4 + 14128N
+ 27854kN + 18908k2N + 5114k3N + 420k4N + 17883N2 + 26918kN2 + 12533k2N2
+ 1786k3N2 + 11042N3 + 11320kN3 + 2716k2N3 + 3313N4 + 1736kN4 + 386N5),
c183 =
1
6(2 +N)2(2 + k +N)5
i(13k + 6k2 + 3N + 9k N +N2)(180 + 223k + 62k2 + 371N
+ 341kN + 58k2N + 245N2 + 126kN2 + 50N3),
c184 =
1
6(2 +N)2(2 + k +N)5
i(960 + 4308k + 5515k2 + 2684k3 + 444k4 + 3180N + 11408kN
+ 11336k2N + 3928k3N + 384k4N + 4149N2 + 11238kN2 + 7739k2N2 + 1428k3N2
+ 2630N3 + 4804kN3 + 1726k2N3 + 797N4 + 738kN4 + 92N5),
c185 =
1
3(2 +N)2(2 + k +N)6
2i(1920 + 6980k + 8323k2 + 3956k3 + 652k4 + 7036N
+ 20296kN + 18740k2N + 6444k3N + 664k4N + 10357N2 + 22766kN2 + 14939k2N2
+ 3056k3N2 + 88k4N2 + 7818N3 + 12128kN3 + 4786k2N3 + 344k3N3 + 3181N4
+ 3022kN4 + 480k2N4 + 664N5 + 280kN5 + 56N6),
c186 = −4(8 + 17k + 6k
2 + 11N + 11kN + 3N2)
(2 +N)(2 + k +N)3
,
c187 = −2(16 + 21k + 6k
2 + 19N + 13k N + 5N2)
(2 +N)(2 + k +N)3
,
c188 =
2i(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c189 =
2i(8 + 17k + 6k2 + 11N + 11k N + 3N2)
(2 +N)(2 + k +N)3
,
c190 =
i(16 + 21k + 6k2 + 19N + 13k N + 5N2)
(2 +N)(2 + k +N)3
,
c191 =
1
24(2 +N)2(2 + k +N)4
i(960 + 3540k + 4123k2 + 1892k3 + 300k4 + 3948N
+ 11120kN + 9848k2N + 3220k3N + 312k4N + 5829N2 + 12174kN2 + 7367k2N2
+ 1272k3N2 + 3974N3 + 5560kN3 + 1738k2N3 + 1265N4 + 894kN4 + 152N5),
c192 =
1
12(2 +N)2(2 + k +N)4
i(960 + 3796k + 4379k2 + 1956k3 + 300k4 + 3692N
+ 11376kN + 10168k2N + 3284k3N + 312k4N + 5317N2 + 12174kN2 + 7495k2N2
+ 1288k3N2 + 3590N3 + 5496kN3 + 1754k2N3 + 1137N4 + 878kN4 + 136N5),
c193 = −(20 + 21k + 6k
2 + 25N + 13kN + 7N2)
2(2 +N)(2 + k +N)3
,
c194 =
1
24(2 +N)2(2 + k +N)4
i(2880 + 7860k + 7891k2 + 3368k3 + 516k4 + 8844N
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+ 19856kN + 15560k2N + 4714k3N + 420k4N + 10701N2 + 18642kN2 + 10205k2N2
+ 1650k3N2 + 6350N3 + 7642kN3 + 2200k2N3 + 1835N4 + 1140kN4 + 206N5),
c195 =
1
12(2 +N)2(2 + k +N)4
i(16 + 21k + 6k2 + 19N + 13kN + 5N2)(180 + 271k + 86k2
+ 323N + 365kN + 70k2N + 197N2 + 126kN2 + 38N3),
c196 = −i(13k + 6k
2 + 3N + 9k N +N2)
2(2 +N)(2 + k +N)3
,
c197 = −i(16 + 21k + 6k
2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c198 =
1
12(2 +N)2(2 + k +N)5
(1920 + 5508k + 5347k2 + 2132k3 + 300k4 + 6588N
+ 15656kN + 12068k2N + 3532k3N + 312k4N + 8757N2 + 16110kN2 + 8699k2N2
+ 1368k3N2 + 5594N3 + 7072kN3 + 2002k2N3 + 1709N4 + 1110kN4 + 200N5),
c199 =
1
6(2 +N)2(2 + k +N)5
(1920 + 5380k + 5219k2 + 2100k3 + 300k4 + 6716N + 15528kN
+ 11908k2N + 3500k3N + 312k4N + 9013N2 + 16110kN2 + 8635k2N2 + 1360k3N2
+ 5786N3 + 7104kN3 + 1994k2N3 + 1773N4 + 1118kN4 + 208N5),
c200 =
1
6(2 +N)2(2 + k +N)5
(2880 + 7860k + 7891k2 + 3368k3 + 516k4 + 8844N + 19856kN
+ 15560k2N + 4714k3N + 420k4N + 10701N2 + 18642kN2 + 10205k2N2 + 1650k3N2
+ 6350N3 + 7642kN3 + 2200k2N3 + 1835N4 + 1140kN4 + 206N5),
c201 =
1
6(2 +N)2(2 + k +N)5
(2880 + 7732k + 7763k2 + 3336k3 + 516k4 + 8972N + 19728kN
+ 15400k2N + 4682k3N + 420k4N + 10957N2 + 18642kN2 + 10141k2N2 + 1642k3N2
+ 6542N3 + 7674kN3 + 2192k2N3 + 1899N4 + 1148kN4 + 214N5),
c202 =
1
6(2 +N)2(2 + k +N)5
(16 + 21k + 6k2 + 19N + 13k N + 5N2)(180 + 271k + 86k2
+ 323N + 365kN + 70k2N + 197N2 + 126kN2 + 38N3),
c203 =
2(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c204 =
(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
, c205 =
2i(13k + 6k2 + 3N + 9kN +N2)
(2 +N)(2 + k +N)3
,
c206 =
1
12(2 +N)2(2 + k +N)5
i(3600 + 8864k + 7915k2 + 3084k3 + 444k4 + 12064N
+ 24038kN + 16520k2N + 4544k3N + 384k4N + 15699N2 + 23882kN2 + 11267k2N2
+ 1636k3N2 + 9902N3 + 10258kN3 + 2494k2N3 + 3019N4 + 1598kN4 + 356N5),
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c207 = − 1
6(2 +N)2(2 + k +N)5
i(2064 + 3584k + 2995k2 + 1320k3 + 228k4 + 8128N
+ 13814kN + 9584k2N + 2906k3N + 276k4N + 12027N2 + 16862kN2 + 8129k2N2
+ 1258k3N2 + 8342N3 + 8248kN3 + 2044k2N3 + 2725N4 + 1400kN4 + 338N5),
c208 =
i(64 + 136k + 61k2 + 6k3 + 88N + 104kN + 15k2N + 27N2 + 10k N2 +N3)
(2 +N)(2 + k +N)4
,
c209 = −2i(64 + 113k + 51k
2 + 6k3 + 95N + 101kN + 19k2N + 40N2 + 18kN2 + 5N3)
(2 +N)(2 + k +N)4
,
c210 = −2i(48 + 97k + 47k
2 + 6k3 + 71N + 85kN + 17k2N + 28N2 + 14kN2 + 3N3)
(2 +N)(2 + k +N)4
,
c211 =
1
12(2 +N)2(2 + k +N)5
i(528 + 1280k + 1843k2 + 1128k3 + 228k4 + 4288N + 9206kN
+ 7856k2N + 2714k3N + 276k4N + 8187N2 + 13406kN2 + 7265k2N2 + 1210k3N2
+ 6422N3 + 7096kN3 + 1900k2N3 + 2245N4 + 1256kN4 + 290N5),
c212 = − 1
6(2 +N)2(2 + k +N)5
i(3600 + 8864k + 7915k2 + 3084k3 + 444k4 + 12064N
+ 24038kN + 16520k2N + 4544k3N + 384k4N + 15699N2 + 23882kN2 + 11267k2N2
+ 1636k3N2 + 9902N3 + 10258kN3 + 2494k2N3 + 3019N4 + 1598kN4 + 356N5),
c213 =
i(32 + 3k − 6k2 + 29N − kN + 7N2)
(2 +N)(2 + k +N)3
,
c214 = −i(16 + 21k + 6k
2 + 19N + 13kN + 5N2)
2(2 +N)(2 + k +N)3
,
c215 = −i(96 + 168k + 69k
2 + 6k3 + 136N + 136kN + 19k2N + 51N2 + 18kN2 + 5N3)
2(2 +N)(2 + k +N)4
,
c216 =
1
6(2 +N)2(2 + k +N)5
i(5136 + 14480k + 12787k2 + 4596k3 + 588k4 + 14896N
+ 32654kN + 21884k2N + 5612k3N + 456k4N + 16803N2 + 27578kN2 + 12755k2N2
+ 1792k3N2 + 9314N3 + 10342kN3 + 2506k2N3 + 2539N4 + 1442kN4 + 272N5),
c217 =
8i
(2 + k +N)2
,
c218 =
1
12(2 +N)2(2 + k +N)5
i(6672 + 16784k + 13939k2 + 4788k3 + 588k4 + 18736N
+ 37262kN + 23612k2N + 5804k3N + 456k4N + 20643N2 + 31034kN2 + 13619k2N2
+ 1840k3N2 + 11234N3 + 11494kN3 + 2650k2N3 + 3019N4 + 1586kN4 + 320N5),
c219 = −2(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c220 =
2(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
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c221 =
2(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c222 = −2(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c223 =
1
3(2 +N)2(2 + k +N)5
(384 + 1620k + 1847k2 + 786k3 + 112k4 + 2484N + 7626kN
+ 7103k2N + 2519k3N + 298k4N + 5695N2 + 13519kN2 + 9888k2N2 + 2622k3N2
+ 202k4N2 + 6354N3 + 11327kN3 + 5806k2N3 + 847k3N3 + 3712N4 + 4477kN4
+ 1204k2N4 + 1083N5 + 665kN5 + 124N6),
c224 =
1
6(2 +N)2(2 + k +N)5
(1536 + 3540k + 3031k2 + 1106k3 + 144k4 + 5556N + 11786kN
+ 9119k2N + 2935k3N + 330k4N + 9087N2 + 17071kN2 + 11144k2N2 + 2798k3N2
+ 210k4N2 + 8338N3 + 12815kN3 + 6142k2N3 + 871k3N3 + 4360N4 + 4781kN4
+ 1236k2N4 + 1195N5 + 689kN5 + 132N6),
c225 =
1
6(2 +N)(2 + k +N)5
(3216 + 8636k + 7992k2 + 3123k3 + 442k4 + 10564N
+ 22462kN + 15889k2N + 4357k3N + 356k4N + 13358N2 + 21601kN2 + 10605k2N2
+ 1562k3N2 + 8167N3 + 9037kN3 + 2336k2N3 + 2403N4 + 1366kN4 + 272N5),
c226 =
1
12(2 +N)(2 + k +N)5
(4368 + 10940k + 9688k2 + 3667k3 + 506k4 + 13444N
+ 27134kN + 18497k2N + 4917k3N + 388k4N + 16206N2 + 25121kN2 + 11933k2N2
+ 1706k3N2 + 9559N3 + 10205kN3 + 2560k2N3 + 2739N4 + 1510kN4 + 304N5),
c227 =
1
3(2 +N)2(2 + k +N)5
(4368 + 8120k + 5993k2 + 2028k3 + 260k4 + 16408N
+ 29858kN + 20874k2N + 6336k3N + 680k4N + 26393N2 + 43156kN2 + 25133k2N2
+ 5650k3N2 + 356k4N2 + 22694N3 + 30374kN3 + 12768k2N3 + 1562k3N3 + 10833N4
+ 10366kN4 + 2336k2N4 + 2696N5 + 1366kN5 + 272N6),
c228 =
1
6(2 +N)2(2 + k +N)5
(528 + 1592k + 1961k2 + 972k3 + 164k4 + 6040N + 15266kN
+ 13674k2N + 4896k3N + 584k4N + 14873N2 + 30292kN2 + 20381k2N2 + 5002k3N2
+ 332k4N2 + 15974N3 + 24806kN3 + 11400k2N3 + 1466k3N3 + 8673N4 + 9190kN4
+ 2192k2N4 + 2336N5 + 1270kN5 + 248N6),
c229 =
1
6(2 +N)2(2 + k +N)5
(1828k + 3155k2 + 1716k3 + 300k4 + 1052N + 6840kN
+ 7948k2N + 2972k3N + 312k4N + 2389N2 + 8238kN2 + 6163k2N2 + 1192k3N2
+ 1970N3 + 3984kN3 + 1490k2N3 + 693N4 + 662kN4 + 88N5),
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c230 =
1
12(2 +N)2(2 + k +N)5
(13k + 6k2 + 3N + 9kN +N2)(180 + 199k + 50k2 + 395N
+ 329kN + 52k2N + 269N2 + 126kN2 + 56N3),
c231 =
1
6(2 +N)2(2 + k +N)5
(960 + 3796k + 4379k2 + 1956k3 + 300k4 + 3692N + 11376kN
+ 10168k2N + 3284k3N + 312k4N + 5317N2 + 12174kN2 + 7495k2N2 + 1288k3N2
+ 3590N3 + 5496kN3 + 1754k2N3 + 1137N4 + 878kN4 + 136N5),
c232 =
1
12(2 +N)2(2 + k +N)5
(960 + 3540k + 4123k2 + 1892k3 + 300k4 + 3948N
+ 11120kN + 9848k2N + 3220k3N + 312k4N + 5829N2 + 12174kN2 + 7367k2N2
+ 1272k3N2 + 3974N3 + 5560kN3 + 1738k2N3 + 1265N4 + 894kN4 + 152N5),
c233 =
1
6(2 +N)2(2 + k +N)5
(1920 + 6148k + 6923k2 + 3192k3 + 516k4 + 5948N
+ 15576kN + 13660k2N + 4466k3N + 420k4N + 7261N2 + 14706kN2 + 9001k2N2
+ 1570k3N2 + 4346N3 + 6066kN3 + 1952k2N3 + 1263N4 + 908kN4 + 142N5),
c234 =
1
12(2 +N)2(2 + k +N)5
(1920 + 6276k + 7051k2 + 3224k3 + 516k4 + 5820N
+ 15704kN + 13820k2N + 4498k3N + 420k4N + 7005N2 + 14706kN2 + 9065k2N2
+ 1578k3N2 + 4154N3 + 6034kN3 + 1960k2N3 + 1199N4 + 900kN4 + 134N5),
c235 = − 1
6(2 +N)2(2 + k +N)6
i(32 + 55k + 18k2 + 41N + 35kN + 11N2)(180 + 199k + 50k2
+ 395N + 329kN + 52k2N + 269N2 + 126kN2 + 56N3),
c236 = − 1
6(2 +N)2(2 + k +N)6
i(32 + 55k + 18k2 + 41N + 35kN + 11N2)(180 + 247k + 74k2
+ 347N + 353kN + 64k2N + 221N2 + 126kN2 + 44N3),
c237 = − 1
3(2 +N)2(2 + k +N)6
i(4368 + 11480k + 10797k2 + 4318k3 + 624k4 + 16888N
+ 37842kN + 29538k2N + 9355k3N + 990k4N + 27045N2 + 50050kN2 + 30714k2N2
+ 6947k3N2 + 420k4N2 + 22894N3 + 33011kN3 + 14265k2N3 + 1742k3N3 + 10752N4
+ 10773kN4 + 2472k2N4 + 2641N5 + 1378kN5 + 264N6),
c238 = − 1
3(2 +N)2(2 + k +N)6
i(3984 + 10712k + 10189k2 + 4094k3 + 592k4 + 15736N
+ 35986kN + 28386k2N + 9035k3N + 958k4N + 25573N2 + 48226kN2 + 29890k2N2
+ 6795k3N2 + 412k4N2 + 21870N3 + 32099kN3 + 14001k2N3 + 1718k3N3 + 10344N4
+ 10541kN4 + 2440k2N4 + 2553N5 + 1354kN5 + 256N6),
c239 = − 1
3(2 +N)2(2 + k +N)6
2i(3600 + 8456k + 7393k2 + 2804k3 + 388k4 + 14536N
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+ 30682kN + 23358k2N + 7400k3N + 808k4N + 24361N2 + 43804kN2 + 26809k2N2
+ 6168k3N2 + 388k4N2 + 21474N3 + 30602kN3 + 13296k2N3 + 1652k3N3 + 10425N4
+ 10412kN4 + 2404k2N4 + 2628N5 + 1372kN5 + 268N6),
c240 = − 1
3(2 +N)2(2 + k +N)6
2i(2448 + 6152k + 5633k2 + 2196k3 + 308k4 + 11080N
+ 24986kN + 19902k2N + 6504k3N + 728k4N + 20009N2 + 38140kN2 + 24257k2N2
+ 5728k3N2 + 368k4N2 + 18530N3 + 27770kN3 + 12456k2N3 + 1580k3N3 + 9297N4
+ 9700kN4 + 2300k2N4 + 2396N5 + 1300kN5 + 248N6),
c241 =
(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
(2 +N)(2 + k +N)2
,
c242 =
8
(2 + k +N)2
, c243 = −8i(1 + k +N)
(2 + k +N)2
, c244 =
16i
(2 + k +N)2
,
c245 = − 4i
(2 + k +N)2
, c246 =
i(60 + 71k + 18k2 + 67N + 43k N + 17N2)
3(2 +N)(2 + k +N)2
,
c247 =
i(20 + 21k + 6k2 + 25N + 13k N + 7N2)
(2 +N)(2 + k +N)2
,
c248 = − 4i
(2 + k +N)2
, c249 = − 4
(2 + k +N)
, c250 =
8
(2 + k +N)2
,
c251 =
2(60 + 71k + 18k2 + 67N + 43kN + 17N2)
3(2 +N)(2 + k +N)3
,
c252 =
2(60 + 59k + 18k2 + 79N + 37kN + 23N2)
3(2 +N)(2 + k +N)3
,
c253 =
2(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c254 =
4(k −N)
(2 + k +N)3
, c255 = − 8i
(2 + k +N)2
, c256 =
8i
(2 + k +N)2
,
c257 =
2i(−60− 37k − 14k2 − 41N + 43kN + 20k2N + 31N2 + 42k N2 + 16N3)
3(2 +N)(2 + k +N)3
,
c258 =
2i(60 + 83k + 26k2 + 175N + 187kN + 40k2N + 141N2 + 84k N2 + 32N3)
3(2 +N)(2 + k +N)3
,
c259 =
4i(30 + 30k + 10k2 + 39N + 21kN + 8N2)
3(2 + k +N)3
,
c260 = −(−60 − 61k − 14k
2 − 17N + 31kN + 20k2N + 43N2 + 42kN2 + 16N3)
3(2 +N)(2 + k +N)2
,
c261 =
2(60 + 59k + 18k2 + 79N + 37kN + 23N2)
3(2 +N)(2 + k +N)3
,
c262 =
2(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
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c263 =
4(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c264 =
2(60 + 59k + 18k2 + 79N + 37kN + 23N2)
3(2 +N)(2 + k +N)3
,
c265 =
2(60 + 71k + 18k2 + 67N + 43kN + 17N2)
3(2 +N)(2 + k +N)3
,
c266 =
2(60 + 47k + 18k2 + 91N + 31kN + 29N2)
3(2 +N)(2 + k +N)3
,
c267 =
2(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c268 = −2i(8 + 17k + 6k
2 + 11N + 11kN + 3N2)
(2 +N)(2 + k +N)3
,
c269 = −2i(13k + 6k
2 + 3N + 9k N +N2)
(2 +N)(2 + k +N)3
,
c270 =
2i(24 + 25k + 6k2 + 27N + 15kN + 7N2)
(2 +N)(2 + k +N)3
,
c271 =
2i(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c272 =
4i(8 + 17k + 6k2 + 11N + 11k N + 3N2)
(2 +N)(2 + k +N)3
,
c273 =
4i(12 + 19k + 6k2 + 15N + 12kN + 4N2)
(2 +N)(2 + k +N)3
, c274 =
4i
(2 + k +N)2
,
c275 =
4(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c276 = −4(24 + 7k − 2k
2 + 29N + 9k N + 2k2N + 13N2 + 4kN2 + 2N3)
(2 +N)(2 + k +N)3
,
c277 =
8i(60 + 99k + 34k2 + 99N + 85kN + 8k2N + 49N2 + 14k N2 + 8N3)
3(2 +N)(2 + k +N)4
,
c278 =
8i(16 + 29k + 10k2 + 27N + 25kN + 2k2N + 13N2 + 4k N2 + 2N3)
(2 +N)(2 + k +N)4
,
c279 =
8i(24 + 63k + 22k2 + 45N + 55kN + 2k2N + 19N2 + 8k N2 + 2N3)
3(2 +N)(2 + k +N)4
,
c280 =
8i(32 + 45k + 14k2 + 51N + 41kN + 4k2N + 25N2 + 8k N2 + 4N3)
(2 +N)(2 + k +N)4
,
c281 =
4(12 + 51k + 20k2 + 27N + 41kN + k2N + 11N2 + 4k N2 +N3)
3(2 +N)(2 + k +N)3
,
c282 =
4(16 + 25k + 8k2 + 23N + 19kN + k2N + 9N2 + 2kN2 +N3)
(2 +N)(2 + k +N)3
,
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c283 = −8(3 + 6k + 2k
2 + 6N + 5kN + 2N2)
3(2 + k +N)3
, c284 =
8
(2 + k +N)2
,
c285 =
16i(3 + 6k + 2k2 + 6N + 5kN + 2N2)
3(2 + k +N)3
, c286 = −1,
c287 =
i(−8 + 13k + 6k2 −N + 9k N +N2)
(2 +N)(2 + k +N)2
,
c288 =
i(32 + 21k + 6k2 + 27N + 13k N + 5N2)
(2 +N)(2 + k +N)2
,
c289 =
i(16 + 21k + 6k2 + 19N + 13k N + 5N2)
(2 +N)(2 + k +N)2
,
c290 = −i(24 + 3k − 6k
2 + 25N − k N + 7N2)
(2 +N)(2 + k +N)2
, c291 = − 4
(2 + k +N)2
,
c292 = − 4
(2 + k +N)2
, c293 =
2(13k + 6k2 + 3N + 9kN +N2)
(2 +N)(2 + k +N)3
,
c294 =
2(24 + 25k + 6k2 + 27N + 15kN + 7N2)
(2 +N)(2 + k +N)3
,
c295 = −2(8− 9k − 6k
2 + 5N − 7kN +N2)
(2 +N)(2 + k +N)3
,
c296 = −4i(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)4
,
c297 =
2(8 + 17k + 6k2 + 11N + 11kN + 3N2)
(2 +N)(2 + k +N)3
,
c298 =
2(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c299 = −2(16− 5k − 6k
2 + 13N − 5k N + 3N2)
(2 +N)(2 + k +N)3
,
c300 =
2(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c301 =
2(32 + 29k + 6k2 + 35N + 17kN + 9N2)
(2 +N)(2 + k +N)3
,
c302 =
2(24 + 25k + 6k2 + 27N + 15kN + 7N2)
(2 +N)(2 + k +N)3
,
c303 =
2(13k + 6k2 + 3N + 9k N +N2)
(2 +N)(2 + k +N)3
, c304 = − 4i(k −N)
3(2 + k +N)3
,
c305 =
2i(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c306 =
2i(60 + 59k + 18k2 + 79N + 37kN + 23N2)
3(2 +N)(2 + k +N)3
,
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c307 =
2i(60 + 71k + 18k2 + 67N + 43kN + 17N2)
3(2 +N)(2 + k +N)3
, c308 =
8i(k −N)
3(2 + k +N)3
,
c309 =
4(60 + 57k + 10k2 + 141N + 105kN + 14k2N + 101N2 + 42kN2 + 22N3)
3(2 +N)(2 + k +N)3
,
c310 = −4(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
3(2 +N)(2 + k +N)3
,
c311 = −8i(60 + 85k + 26k
2 + 113N + 119kN + 22k2N + 71N2 + 42kN2 + 14N3)
3(2 +N)(2 + k +N)4
,
c312 = −8i(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
3(2 +N)(2 + k +N)4
,
c313 = −16i(1 +N)(20 + 23k + 6k
2 + 23N + 14kN + 6N2)
(2 +N)(2 + k +N)4
,
c314 = −16i(60 + 89k + 28k
2 + 109N + 121kN + 23k2N + 67N2 + 42kN2 + 13N3)
3(2 +N)(2 + k +N)4
,
c315 =
4(17k + 8k2 + 13N + 43kN + 13k2N + 18N2 + 21k N2 + 5N3)
3(2 +N)(2 + k +N)3
,
c316 = −2(20k + 8k
2 + 40N + 79kN + 22k2N + 51N2 + 42kN2 + 14N3)
3(2 +N)(2 + k +N)3
,
c317 =
4(30 + 38k + 10k2 + 31N + 21kN + 8N2)
3(2 + k +N)3
,
c318 = −4(30 + 26k + 6k
2 + 43N + 21k N + 12N2)
3(2 + k +N)3
.
The fusion rule is
[Φ
(1),ij
1 ] · [Φ˜(1),k3
2
] = [I ijk] + δik[Φ
(1)
0 Φ
(1),j
1
2
] + εijkl[Φ
(1)
0 Φ
(1),l
1
2
] + δik[Φ
(1)
0 Φ˜
(1),j
3
2
] + δik [Φ
(1),a
1
2
Φ
(1),ja
1 ]
+ δik [Φ
(2),j
1
2
] + εijkl [Φ
(2),l
1
2
] + δik [Φ˜
(2),j
3
2
] + (j ↔ k).
The OPEs between the higher spin-2 currents and the higher spin-3 current are given by
Φ
(1),ij
1 (z) Φ˜
(1)
2 (w) =
1
(z − w)4
[
c1 T
ij + c2 Γ
i Γj + εijkl
(
c3 T
kl + c4 Γ
k Γl
)]
(w)
+
1
(z − w)3
[
c5 (G
i Γj −Gj Γi) + c6 ∂T ij + c7 T ij U + c8 (T ik Γj Γk − T jk Γi Γk)
+c9 U Γ
i Γj + c10 ∂(Γ
i Γj) + εijkl
{
c11 U Γ
k Γl + c12G
k Γl + c13 ∂T
ki + c14 T
kl U
+c15 (T
ik Γi Γl + T jk Γj Γl
)
+ c16 ∂(Γ
k Γl)
}]
(w)
+
1
(z − w)2
[
c17Φ
(2),ij
1 + c18Φ
(1)
0 Φ
(1),ij
1 + c19 LT
ij + c20 LΓ
i Γj + c21G
iGj + c22G
k T ij Γk
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+c23 (G
i U Γj −Gi U Γj) + c24 (∂Gi Γj − ∂Gi Γ) + c25 (Gi ∂Γj −Gj ∂Γi) + c26 ∂2T ij
+c27 (∂T
ik T jk − T ik ∂T jk) + c28
(
T ij T kl T kl − εijkl T ij T kl T kl + 2 T ik T jl T kl
)
+c29 T
ij ∂Γ4−ijk Γ4−ijk + c30 ∂T
ij U + c31 T
ij ∂U + c32
(
T ij T kl Γk Γl − εijkl T kl Γk Γl
+2 T ik T jl Γk Γl
)
+ c33 T
ij U U + c34 (T
ij ∂Γi Γi + T ij ∂Γj Γj) + c35 (∂T
ik Γj Γk − ∂T jk Γi Γk)
+c36 (T
ik ∂Γj Γk − T jk ∂Γi Γk) + c37 (T ik Γj ∂Γk − T jk Γi ∂Γk) + c38 U U Γi Γj
+c39 U ∂(Γ
i Γj) + c40 ∂U Γ
i Γj + c41 (∂
2Γi Γj + Γi ∂2Γj) + c42 ∂Γ
i ∂Γj + c43 Γ
i Γj ∂Γk Γk
+εijkl
{
c44Φ
(1),k
1
2
Φ
(1),l
1
2
+ c45 LT
kl + c46 LΓ
k Γl + c47G
kGl + c48 ∂G
k Γl + c49G
k ∂Γl
+c50 (G
i T kl Γi −Gi T kl Γi) + c51 (Gi T ik Γl +Gj T jk Γl) + c52 (Gk T il Γi +Gk T jl Γj)
+c53G
k U Γl + c54 (G
i Γi Γk Γl +Gj Γj Γk Γl) + c55 ∂
2T kl + c56 (∂T
ik T il + ∂T jk T jl)
+c57 (T
ik ∂T il + T jk ∂T jl) + c58 ∂T
kl U + c59 T
kl ∂U + c60 T
kl U U
+c61 (T
kl ∂Γi Γi + T kl ∂Γj Γj) + c62 T
kl ∂Γk Γk + c63 (T
ik U Γi Γl + T jk U Γj Γl)
+c64 ∂U Γ
k Γl + c65 U ∂(Γ
k Γl) + c66 (∂Γ
i Γi Γk Γl + ∂Γi Γi Γk Γl)
+c67 (∂T
ik Γi Γl + ∂T jk Γj Γl) + c68 (T
ik ∂Γi Γl + T jk ∂Γj Γl) + c69 (T
ik Γi ∂Γl + T jk Γj ∂Γl)
+c70 (∂T
il Γi Γk + ∂T jl Γj Γk) + c71 (T
il ∂Γi Γk + T jl ∂Γj Γk) + c72 (T
il Γi ∂Γk + T jl Γj ∂Γk)
+c73 ∂
2Γk Γl + c74 ∂Γ
k ∂Γl + c75 Γ
k ∂2Γl
}
+ εabcd c76 T
ij T ab T cd
]
(w)
+
1
(z − w)
[
c77 ∂Φ
(2),ij
1
2
+ c78 ∂Φ
(1)
0 Φ
(1),ij
1 + c79Φ
(1)
0 ∂Φ
(1),ij
1 + c80 (LG
i Γj − LGj Γi)
+c81 ∂LT
ij + c82 L∂T
ij + c83 LU Γ
i Γj + c84 ∂LΓ
i Γj + c85 L∂(Γ
i Γj) + c86 ∂(G
iGj)
+c87 ∂(G
k T ij Γk) + c88
(
∂(Gi Γj)U − ∂(Gj Γi)U
)
+ c89 (G
i ∂U Γj −Gi ∂U Γj)
+c90 (G
i ∂2Γj −Gi ∂2Γj) + c91 (∂Gi ∂Γj − ∂Gi ∂Γj) + c92 (∂2Gi Γj − ∂2Gi Γj)
+c93 (∂
2T ik T jk − T ik ∂2T jk) + c94 ∂T ij T ij T ij
+(1− δik − δjk)
(
c95
[
∂T ij T ik T ik + ∂T ij T jk T jk + ∂(T il T jk) T lk
]
+c96 (T
ij ∂T ik T ik + T ij ∂T jk T jk) + c97
[
∂2(T ij Γk) Γk − ∂2T ij Γi Γi
]
+c98 (∂T
ik ∂Γj Γk − ∂T ik ∂Γj Γk) + c99 (T ik ∂Γj ∂Γk − T ik ∂Γj ∂Γk)
+c100
[
∂T ik Γj ∂Γk − ∂T ik Γj ∂Γk
])
+ c101 T
ik T jl ∂T kl
+c102
[ 1
2
∂(T ij T kl Γk Γl + T ij T kl Γ4−ijl Γ4−ijk) + ∂(T ik T jl Γk Γl)
]
+ c103 ∂
3T ij
+c104 ∂
2T ij U + c105 ∂T
ij U U + c106 T
ij ∂U U + c107 T
ij ∂2U + c108 ∂T
ij ∂U
+c109 (∂
2T ik Γj Γk − ∂2T jk Γi Γk) + c110 (T ik ∂2Γj Γk − T jk ∂2Γi Γk)
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+c111 (T
ik Γj ∂2Γk − T jk Γi ∂2Γk) + c112 (T ij ∂2Γi Γi + T ij ∂2Γj Γj)
+c113 (∂T
ij ∂Γi Γi + ∂T ij ∂Γj Γj) + c114 ∂
2U Γi Γj + c115 ∂(U U Γ
i Γj) + c116 ∂U ∂(Γ
i Γj)
+c117 U ∂
2(Γi Γj) + c118 ∂(Γ
i Γj ∂Γk) Γk + c119 (∂
3Γi Γj + Γi ∂3Γj) + c120 (∂
2Γi ∂Γj + ∂Γi ∂2Γj)
+εijkl
{
c121 ∂(Φ
(1),k
1
2
Φ
(1),l
1
2
) + c122 ∂LT
kl + c123 L∂T
kl + c124 LT
ak Γa Γl + c125 ∂LΓ
k Γl
+c126 L∂(Γ
k Γl) + c127 ∂(G
k Gl) + c128
(
∂(Gi T ik) Γl + ∂(Gj T jk) Γl
)
+c129 (G
i T ik ∂Γl +Gj T jk ∂Γl) + c130 (∂G
i T kl Γi + ∂Gj T kl Γj +Gi T kl ∂Γi +Gj T kl ∂Γj)
+c131 (G
i ∂T kl Γi +Gj ∂T kl Γj) + c132
(
Gk ∂(T il Γi) +Gk ∂(T jl Γj)
)
+c133 (∂G
k T il Γi + ∂Gk T jl Γj) + c134G
k ∂(U Γl) + c135 ∂(G
a Γa Γk Γl) + c136G
k ∂2Γl
+c137 ∂G
k ∂Γl + c138 ∂
2Gk Γl + c139 ∂
3T kl + c140 (∂
2T ik T il + ∂2T jk T jl)
+c141 (T
ik ∂2T il + T jk ∂2T jl) + c142
(
∂T ij T ij T kl − ∂(T ij T ik T jl)
)
+c143 (∂T
ik ∂T il + ∂T jk ∂T jl) + c144 ∂
2T kl U + c145 ∂T
kl ∂U + c146 T
kl ∂2U + c147 ∂(T
kl U U)
+c148 ∂
2T ak Γa Γl + c149 ∂
2T al Γa Γk + c150 T
ak ∂2Γa Γl + c151 T
al ∂2Γa Γk + c152 T
ak Γa ∂2Γl
+c153 T
al Γa ∂2Γk + c154 (T
kl ∂2Γi Γi + T kl ∂2Γj Γj) + c155 (T
kl ∂2Γk Γk)
+c156 (∂T
ik ∂Γi Γl + ∂T jk ∂Γj Γl) + c157 (∂T
il ∂Γi Γk + ∂T jl ∂Γj Γk)
+c158 (T
ik ∂Γi ∂Γl + T jk ∂Γj ∂Γl) + c159 (T
il ∂Γi ∂Γk + T jl ∂Γj ∂Γk)
+c160 (∂T
ik Γi ∂Γl + ∂T jk Γj ∂Γl) + c161 (∂T
il Γi ∂Γk + ∂T jl Γj ∂Γk)
+c162 (∂T
kl ∂Γi Γi + ∂T kl ∂Γj Γj) + c163 ∂T
kl ∂Γk Γk + c164 ∂(T
ik U Γi Γl + T jk U Γj Γl)
+c165 ∂U ∂(Γ
k Γl) + c166 U ∂
2Γk Γl + c167 U ∂Γ
k ∂Γl + c168 ∂
2U Γk Γl + c169 ∂
3Γk Γl
+c170 ∂
2Γk ∂Γl + c171 ∂Γ
k ∂2Γl + c172 Γ
k ∂3Γl + c173 ∂Γ
i Γi ∂(Γk Γl)
+c174
(
∂Γj Γj ∂(Γk Γl) + ∂2Γa Γa Γk Γl
)}]
(w) + · · · ,
where the coefficients are
c1 = − 1
(2 + k +N)2(5 + 4k + 4N + 3kN)
24i(5k + 6k2 + 2k3 + 5N + 24kN + 17k2N
+ 2k3N + 6N2 + 17kN2 + 8k2N2 + 2N3 + 2k N3),
c2 = − 1
(2 + k +N)3(5 + 4k + 4N + 3kN)
48(5k + 6k2 + 2k3 + 5N + 14k N + 9k2N
+ 2k3N + 6N2 + 9kN2 + 2k2N2 + 2N3 + 2kN3),
c3 = −12i(k −N)(5 + 6k + 2k
2 + 6N + 7k N + 2k2N + 2N2 + 2k N2)
(2 + k +N)2(5 + 4k + 4N + 3kN)
,
c4 = −24(k −N)(5 + 6k + 2k
2 + 6N + 7kN + 2k2N + 2N2 + 2kN2)
(2 + k +N)3(5 + 4k + 4N + 3k N)
,
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c5 =
4i(k −N)(73 + 44k + 44N + 15kN)
3(2 + k +N)2(5 + 4k + 4N + 3kN)
,
c6 =
8i(2 + 3k + 3N)
(2 + k +N)2
, c7 = − 16i(k −N)
(2 + k +N)2
,
c8 = − 8i
(2 + k +N)2
, c9 = −16(k −N)(−43− 20k − 20N + 3k N)
3(2 + k +N)3(5 + 4k + 4N + 3kN)
,
c10 =
16
(2 + k +N)2
, c11 =
16
(2 + k +N)2
,
c12 =
2i(2 + 3k + 3N)
(2 + k +N)2
, c13 =
4i(k −N)(73 + 44k + 44N + 15kN)
3(2 + k +N)2(5 + 4k + 4N + 3kN)
,
c14 = − 8i(k +N)
(2 + k +N)2
, c15 =
8i(k −N)(−43− 20k − 20N + 3kN)
3(2 + k +N)3(5 + 4k + 4N + 3kN)
,
c16 = −8(k −N)(−43 − 20k − 20N + 3kN)
3(2 + k +N)3(5 + 4k + 4N + 3kN)
, c17 = 3,
c18 = − 1
(2 +N)(2 + k +N)2(5 + 4k + 4N + 3kN)
(900 + 1747k + 1126k2 + 232k3 + 2663N
+ 4577kN + 2541k2N + 422k3N + 2829N2 + 4079kN2 + 1763k2N2 + 180k3N2 + 1284N3
+ 1423kN3 + 378k2N3 + 208N4 + 144kN4),
c19 =
1
(2 +N)(2 + k +N)2(5 + 4k + 4N + 3kN)
2i(−160− 403k − 278k2 − 56k3 − 333N
− 719kN − 377k2N − 46k3N − 187N2 − 355kN2 − 113k2N2 − 12N3 − 41k N3 + 8N4),
c20 =
1
(2 +N)(2 + k +N)3(5 + 4k + 4N + 3kN)
4(−80− 299k − 246k2 − 56k3 − 189N
− 555kN − 337k2N − 46k3N − 103N2 − 275kN2 − 101k2N2 + 4N3 − 29kN3 + 8N4),
c21 =
6(8 + 17k + 6k2 + 11N + 11kN + 3N2)
(2 +N)(2 + k +N)2
,
c22 =
6(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c23 = −4i(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)3
,
c24 = − 1
3(2 +N)(2 + k +N)3(5 + 4k + 4N + 3kN)
2i(118k + 166k2 + 40k3 + 782N
+ 1814kN + 1407k2N + 302k3N + 1530N2 + 2600kN2 + 1454k2N2 + 195k3N2 + 975N3
+ 1162kN3 + 378k2N3 + 196N4 + 129kN4),
c25 =
2i(k −N)(173 + 124k + 124N + 75kN)
3(2 + k +N)2(5 + 4k + 4N + 3kN)
,
c26 =
1
(2 +N)(2 + k +N)3(5 + 4k + 4N + 3kN)
2i(360 + 828k + 545k2 + 74k3 − 16k4
+ 1008N + 1838kN + 806k2N − 59k3N − 50k4N + 1109N2 + 1613kN2 + 415k2N2
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− 138k3N2 − 30k4N2 + 639N3 + 788kN3 + 151k2N3 − 33k3N3 + 204N4 + 225kN4
+ 39k2N4 + 28N5 + 24kN5),
c27 =
(176 + 400k + 183k2 + 18k3 + 248N + 308kN + 45k2N + 77N2 + 30kN2 + 3N3)
(2 +N)(2 + k +N)3
,
c28 =
i(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)3
,
c29 =
6i(96 + 174k + 73k2 + 6k3 + 162N + 166kN + 27k2N + 81N2 + 34kN2 + 13N3)
(2 +N)(2 + k +N)4
,
c30 =
2i(60 + 31k + 2k2 + 107N + 23kN − 8k2N + 53N2 + 8N3)
(2 +N)(2 + k +N)3
,
c31 = −2i(180 + 173k + 46k
2 + 241N + 109kN − 4k2N + 79N2 + 4N3)
(2 +N)(2 + k +N)3
,
c32 =
6(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c33 = −2i(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)3
,
c34 =
1
(2 +N)(2 + k +N)4
2i(416 + 788k + 311k2 + 18k3 + 636N + 644kN + 73k2N + 261N2
+ 86kN2 + 31N3),
c35 = −2i(224 + 440k + 191k
2 + 18k3 + 312N + 344kN + 49k2N + 105N2 + 38k N2 + 7N3)
(2 +N)(2 + k +N)4
,
c36 =
2i(176 + 392k + 179k2 + 18k3 + 240N + 296kN + 43k2N + 69N2 + 26kN2 +N3)
(2 +N)(2 + k +N)4
,
c37 =
6i(8 + 17k + 6k2 + 11N + 11k N + 3N2)
(2 +N)(2 + k +N)3
,
c38 = −12(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c39 = − 1
3(2 +N)(2 + k +N)4(5 + 4k + 4N + 3kN)
4(900 + 1571k + 974k2 + 200k3 + 2839N
+ 4489kN + 2481k2N + 430k3N + 3069N2 + 4063kN2 + 1771k2N2 + 192k3N2 + 1392N3
+ 1391kN3 + 378k2N3 + 224N4 + 132kN4),
c40 = − 1
3(2 +N)(2 + k +N)4(5 + 4k + 4N + 3kN)
8(900 + 1663k + 1036k2 + 208k3
+ 2747N + 4535kN + 2460k2N + 404k3N + 2961N2 + 4115kN2 + 1745k2N2 + 177k3N2
+ 1353N3 + 1447kN3 + 378k2N3 + 220N4 + 147kN4),
c41 =
1
(2 +N)(2 + k +N)4(5 + 4k + 4N + 3kN)
2(800 + 2340k + 2041k2 + 602k3 + 40k4
+ 2140N + 5008kN + 3235k2N + 463k3N − 46k4N + 2191N2 + 4084kN2 + 1802k2N2
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− 51k3N2 − 60k4N2 + 1183N3 + 1795kN3 + 572k2N3 − 30k3N3 + 380N4 + 477kN4
+ 114k2N4 + 56N5 + 48kN5),
c42 =
1
(2 +N)(2 + k +N)4(5 + 4k + 4N + 3kN)
8(−320− 1386k − 1606k2 − 668k3 − 88k4
− 646N − 2494kN − 2593k2N − 928k3N − 104k4N − 244N2 − 1255kN2 − 1349k2N2
− 417k3N2 − 30k4N2 + 212N3 + 29kN3 − 227k2N3 − 69k3N3 + 160N4 + 144kN4
+ 3k2N4 + 28N5 + 24kN5),
c43 =
12(32 + 55k + 18k2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)4
,
c44 =
3(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42k N2 + 16N3)
2(2 +N)(2 + k +N)2
,
c45 = − 1
(2 +N)(2 + k +N)2(5 + 4k + 4N + 3kN)
i(300 + 555k + 310k2 + 56k3 + 615N
+ 927kN + 385k2N + 46k3N + 437N2 + 481kN2 + 109k2N2 + 116N3 + 71kN3 + 8N4),
c46 = − 1
(2 +N)(2 + k +N)3(5 + 4k + 4N + 3kN)
2(300 + 555k + 310k2 + 56k3 + 615N
+ 927kN + 385k2N + 46k3N + 437N2 + 481kN2 + 109k2N2 + 116N3 + 71kN3 + 8N4),
c47 = −3(20 + 21k + 6k
2 + 25N + 13k N + 7N2)
2(2 +N)(2 + k +N)2
,
c48 =
2i(72 + 134k + 46k2 + 110N + 102kN + 5k2N + 44N2 + 10kN2 + 5N3)
(2 +N)(2 + k +N)3
,
c49 = −6i(2 + 3k + 3N)
(2 + k +N)2
, c50 = −(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)3
,
c51 = −4(28 + 53k + 18k
2 + 37N + 34kN + 10N2)
(2 +N)(2 + k +N)3
,
c52 = −6(8 + 17k + 6k
2 + 11N + 11kN + 3N2)
(2 +N)(2 + k +N)3
,
c53 =
6i(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c54 =
6i(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c55 = − 1
3(2 +N)(2 + k +N)3(5 + 4k + 4N + 3kN)
i(−900− 2329k − 1573k2 − 214k3 + 48k4
− 1181N − 2663kN − 813k2N + 463k3N + 150k4N + 114N2 + 526kN2 + 1528k2N2
+ 834k3N2 + 90k4N2 + 897N3 + 1781kN3 + 1323k2N3 + 279k3N3 + 500N4 + 723kN4
+ 261k2N4 + 84N5 + 72kN5),
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c56 =
3(80 + 124k + 53k2 + 6k3 + 140N + 154kN + 35k2N + 81N2 + 48kN2 + 15N3)
2(2 +N)(2 + k +N)3
,
c57 =
3(40 + 30k − 9k2 − 6k3 + 102N + 76kN + 5k2N + 77N2 + 36kN2 + 17N3)
2(2 +N)(2 + k +N)3
,
c58 = −2i(40 + 75k + 26k
2 + 65N + 61k N + 4k2N + 29N2 + 8kN2 + 4N3)
(2 +N)(2 + k +N)3
,
c59 =
4i(1 + k +N)
(2 + k +N)2
, c60 = −3i(20 + 21k + 6k
2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c61 =
i(k −N)(32 + 55k + 18k2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)4
,
c62 =
6i(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c63 =
12i(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c64 =
4(56 + 95k + 32k2 + 93N + 83kN + 7k2N + 45N2 + 14kN2 + 7N3)
(2 +N)(2 + k +N)4
,
c65 = −12(16 + 29k + 10k
2 + 27N + 25kN + 2k2N + 13N2 + 4k N2 + 2N3)
(2 +N)(2 + k +N)4
,
c66 =
6(k −N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c67 = − 1
3(2 +N)(2 + k +N)3(5 + 4k + 4N + 3kN)
i(900 + 1817k + 1090k2 + 216k3
+ 1693N + 2857kN + 1259k2N + 162k3N + 1075N2 + 1419kN2 + 339k2N2 + 220N3
+ 201kN3),
c68 =
1
3(2 +N)(2 + k +N)4(5 + 4k + 4N + 3k N)
i(−1800− 3694k − 1735k2 + 290k3
+ 216k4 − 5126N − 9704kN − 4593k2N − 29k3N + 162k4N − 5625N2 − 9266kN2
− 3836k2N2 − 213k3N2 − 2703N3 − 3523kN3 − 972k2N3 − 460N4 − 381kN4),
c69 =
1
3(2 +N)(2 + k +N)4(5 + 4k + 4N + 3k N)
i(k −N)(56 + 773k + 818k2 + 216k3
+ 351N + 1499kN + 1063k2N + 162k3N + 327N2 + 785kN2 + 309k2N2 + 76N3 + 93k N3),
c70 = − 1
3(2 +N)(2 + k +N)4(5 + 4k + 4N + 3kN)
i(3600 + 6716k + 3527k2 + 62k3 − 216k4
+ 10924N + 18622kN + 9357k2N + 829k3N − 162k4N + 11979N2 + 17512kN2
+ 7318k2N2 + 579k3N2 + 5613N3 + 6401kN3 + 1728k2N3 + 932N4 + 663kN4),
c71 = − 1
3(2 +N)(2 + k +N)4(5 + 4k + 4N + 3kN)
i(3600 + 7556k + 5789k2 + 1874k3
+ 216k4 + 10084N + 18142kN + 11229k2N + 2599k3N + 162k4N + 10197N2 + 15016kN2
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+ 6838k2N2 + 867k3N2 + 4425N3 + 4919kN3 + 1296k2N3 + 692N4 + 483kN4),
c72 = − 1
3(2 +N)(2 + k +N)4(5 + 4k + 4N + 3kN)
i(5400 + 11306k + 8297k2 + 2402k3
+ 216k4 + 15154N + 27424kN + 16503k2N + 3475k3N + 162k4N + 15471N2
+ 23110kN2 + 10396k2N2 + 1227k3N2 + 6801N3 + 7733kN3 + 2052k2N3 + 1076N4
+ 771kN4),
c73 = − 1
3(2 +N)(2 + k +N)3(5 + 4k + 4N + 3kN)
(−900− 1699k − 782k2 − 120k3 − 911N
− 1043kN + 275k2N + 138k3N + 313N2 + 1125kN2 + 1143k2N2 + 180k3N2 + 628N3
+ 963kN3 + 378k2N3 + 168N4 + 144kN4),
c74 = − 1
3(2 +N)(2 + k +N)4(5 + 4k + 4N + 3kN)
4(2700 + 5771k + 4808k2 + 1820k3
+ 264k4 + 8359N + 15751kN + 10968k2N + 3190k3N + 312k4N + 9447N2 + 15286kN2
+ 8494k2N2 + 1725k3N2 + 90k4N2 + 4866N3 + 6524kN3 + 2619k2N3 + 279k3N3
+ 1112N4 + 1182kN4 + 261k2N4 + 84N5 + 72kN5),
c75 = − 1
3(2 +N)(2 + k +N)4(5 + 4k + 4N + 3kN)
(3600 + 6952k + 4261k2 + 562k3 − 120k4
+ 12488N + 23150kN + 14547k2N + 3059k3N + 138k4N + 15537N2 + 25802kN2
+ 14360k2N2 + 2721k3N2 + 180k4N2 + 8697N3 + 12121kN3 + 5130k2N3 + 558k3N3
+ 2116N4 + 2283kN4 + 522k2N4 + 168N5 + 144kN5),
c76 =
3i(20 + 21k + 6k2 + 25N + 13kN + 7N2)
4(2 +N)(2 + k +N)3
, c77 = 1,
c78 = −(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
(2 +N)(2 + k +N)2
,
c79 = − 1
(2 +N)(2 + k +N)2(5 + 4k + 4N + 3kN)
3(100 + 187k + 118k2 + 24k3 + 303N
+ 505kN + 277k2N + 46k3N + 325N2 + 455kN2 + 195k2N2 + 20k3N2 + 148N3
+ 159kN3 + 42k2N3 + 24N4 + 16kN4),
c80 =
16i(k −N)
(2 + k +N)(5 + 4k + 4N + 3kN)
,
c81 = −2i(32 + 29k + 6k
2 + 35N + 17kN + 9N2)
(2 +N)(2 + k +N)2
,
c82 =
1
(2 +N)(2 + k +N)2(5 + 4k + 4N + 3kN)
2i(160 + 143k + 14k2 − 8k3 + 273N
+ 155kN − 19k2N − 10k3N + 183N2 + 63kN2 − 11k2N2 + 60N3 + 13kN3 + 8N4),
c83 =
64(k −N)
(2 + k +N)2(5 + 4k + 4N + 3k N)
,
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c84 = −4(16 + 21k + 6k
2 + 19N + 13k N + 5N2)
(2 +N)(2 + k +N)3
,
c85 =
1
(2 +N)(2 + k +N)3(5 + 4k + 4N + 3kN)
4(80 + 39k − 18k2 − 8k3 + 129N − 9k N
− 59k2N − 10k3N + 99N2 − 17k N2 − 23k2N2 + 44N3 + k N3 + 8N4),
c86 =
2(8 + 17k + 6k2 + 11N + 11kN + 3N2)
(2 +N)(2 + k +N)2
,
c87 =
2(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c88 = −4i(16 + 21k + 6k
2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c89 =
4i(13k + 6k2 + 3N + 9kN +N2)
(2 +N)(2 + k +N)3
, c90 =
16i(k −N)
3(2 + k +N)2
,
c91 = −4i(−5k − 4k
2 + 35N + 32kN + 7k2N + 41N2 + 21kN2 + 11N3)
3(2 +N)(2 + k +N)3
,
c92 = −4i(11k + 4k
2 + 19N + 40kN + 11k2N + 25N2 + 21kN2 + 7N3)
3(2 +N)(2 + k +N)3
,
c93 =
(48 + 128k + 61k2 + 6k3 + 72N + 100kN + 15k2N + 23N2 + 10kN2 +N3)
(2 +N)(2 + k +N)3
,
c94 =
2i(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)3
,
c95 =
2i(13k + 6k2 + 3N + 9kN +N2)
(2 +N)(2 + k +N)3
,
c96 =
4i(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c97 =
2i(96 + 174k + 73k2 + 6k3 + 162N + 166kN + 27k2N + 81N2 + 34kN2 + 13N3)
(2 +N)(2 + k +N)4
,
c98 = − 4i
(2 + k +N)2
,
c99 =
4i(32 + 81k + 43k2 + 6k3 + 47N + 69k N + 15k2N + 16N2 + 10kN2 +N3)
(2 +N)(2 + k +N)4
,
c100 =
4i(−8− 31k − 12k2 − 5N − 11kN + 3k2N + 7N2 + 6kN2 + 3N3)
(2 +N)(2 + k +N)4
,
c101 =
2i(32 + 29k + 6k2 + 35N + 17kN + 9N2)
(2 +N)(2 + k +N)3
,
c102 =
4(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c103 =
1
(2 +N)(2 + k +N)3(5 + 4k + 4N + 3kN)
2i(40 + 132k + 87k2 − 2k3 − 8k4 + 152N
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+ 346kN + 136k2N − 45k3N − 18k4N + 203N2 + 355kN2 + 77k2N2 − 52k3N2
− 10k4N2 + 139N3 + 208kN3 + 41k2N3 − 11k3N3 + 52N4 + 69k N4 + 13k2N4 + 8N5
+ 8kN5),
c104 =
2i(20 + 5k − 2k2 + 41N + 5kN − 4k2N + 23N2 + 4N3)
(2 +N)(2 + k +N)3
,
c105 =
2i(32 + 3k − 6k2 + 29N − kN + 7N2)
(2 +N)(2 + k +N)3
,
c106 = −4i(32 + 29k + 6k
2 + 35N + 17kN + 9N2)
(2 +N)(2 + k +N)3
,
c107 = −6i(20 + 21k + 6k
2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c108 = −4i(20 + 13k + 2k
2 + 33N + 9kN − 2k2N + 15N2 + 2N3)
(2 +N)(2 + k +N)3
,
c109 = −2i(80 + 152k + 65k
2 + 6k3 + 112N + 120kN + 17k2N + 39N2 + 14k N2 + 3N3)
(2 +N)(2 + k +N)4
,
c110 = −2i(64 + 136k + 61k
2 + 6k3 + 88N + 104kN + 15k2N + 27N2 + 10kN2 +N3)
(2 +N)(2 + k +N)4
,
c111 = −2i(13k + 6k
2 + 3N + 9k N +N2)
(2 +N)(2 + k +N)3
,
c112 =
1
(2 +N)(2 + k +N)4
2i(160 + 284k + 109k2 + 6k3 + 244N + 236kN + 27k2N + 103N2
+ 34kN2 + 13N3),
c113 =
2i(96 + 220k + 93k2 + 6k3 + 148N + 172kN + 19k2N + 55N2 + 18kN2 + 5N3)
(2 +N)(2 + k +N)4
,
c114 = −8(60 + 85k + 26k
2 + 113N + 119kN + 22k2N + 71N2 + 42kN2 + 14N3)
3(2 +N)(2 + k +N)4
,
c115 = −4(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c116 = −4(180 + 175k + 38k
2 + 419N + 317kN + 46k2N + 293N2 + 126kN2 + 62N3)
3(2 +N)(2 + k +N)4
,
c117 = −4(60 + 101k + 34k
2 + 97N + 127kN + 26k2N + 55N2 + 42kN2 + 10N3)
3(2 +N)(2 + k +N)4
,
c118 =
4(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c119 =
1
3(2 +N)(2 + k +N)4(5 + 4k + 4N + 3k N)
2(640 + 2052k + 1809k2 + 506k3 + 24k4
+ 1772N + 4560kN + 2991k2N + 391k3N − 54k4N + 1815N2 + 3804kN2 + 1722k2N2
− 63k3N2 − 60k4N2 + 971N3 + 1707kN3 + 564k2N3 − 30k3N3 + 316N4 + 465kN4
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+ 114k2N4 + 48N5 + 48kN5),
c120 =
1
(2 +N)(2 + k +N)4(5 + 4k + 4N + 3kN)
2(−320− 1356k − 1693k2 − 786k3 − 120k4
− 516N − 2104kN − 2623k2N − 1155k3N − 162k4N + 29N2 − 592kN2 − 1278k2N2
− 585k3N2 − 60k4N2 + 465N3 + 549kN3 − 120k2N3 − 102k3N3 + 276N4 + 339kN4
+ 42k2N4 + 48N5 + 48kN5),
c121 =
(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
2(2 +N)(2 + k +N)2
,
c122 = −i(20 + 21k + 6k
2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)2
,
c123 = − 1
(2 +N)(2 + k +N)2(5 + 4k + 4N + 3kN)
i(100 + 121k + 50k2 + 8k3 + 269N
+ 277kN + 91k2N + 10k3N + 231N2 + 171kN2 + 31k2N2 + 76N3 + 29kN3 + 8N4),
c124 = − 32i(k −N)
(2 + k +N)2(5 + 4k + 4N + 3kN)
,
c125 = −2(20 + 21k + 6k
2 + 25N + 13k N + 7N2)
(2 +N)(2 + k +N)3
,
c126 = − 1
(2 +N)(2 + k +N)3(5 + 4k + 4N + 3kN)
2(100 + 121k + 50k2 + 8k3 + 269N
+ 277kN + 91k2N + 10k3N + 231N2 + 171kN2 + 31k2N2 + 76N3 + 29kN3 + 8N4),
c127 = −(20 + 21k + 6k
2 + 25N + 13kN + 7N2)
2(2 +N)(2 + k +N)2
,
c128 = −4(12 + 19k + 6k
2 + 15N + 12k N + 4N2)
(2 +N)(2 + k +N)3
,
c129 = −4(−4 + 11k + 6k
2 −N + 8k N)
(2 +N)(2 + k +N)3
,
c130 = −(13k + 6k
2 + 3N + 9kN +N2)
(2 +N)(2 + k +N)3
,
c131 = −(32 + 29k + 6k
2 + 35N + 17kN + 9N2)
(2 +N)(2 + k +N)3
,
c132 =
2(8− 9k − 6k2 + 5N − 7k N +N2)
(2 +N)(2 + k +N)3
,
c133 = −2(24 + 25k + 6k
2 + 27N + 15k N + 7N2)
(2 +N)(2 + k +N)3
,
c134 =
2i(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c135 =
2i(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
, c136 =
16i
(2 + k +N)2
,
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c137 = −4i(32 + 15k + 41N + 17kN + 3k
2N + 19N2 + 6kN2 + 3N3)
(2 +N)(2 + k +N)3
,
c138 =
4i(16 + 25k + 8k2 + 23N + 19kN + k2N + 9N2 + 2kN2 +N3)
(2 +N)(2 + k +N)3
,
c139 = − 1
3(2 +N)(2 + k +N)3(5 + 4k + 4N + 3kN)
i(−300− 635k − 347k2 − 2k3 + 24k4
− 535N − 817kN − 105k2N + 209k3N + 54k4N − 210N2 + 98kN2 + 548k2N2
+ 288k3N2 + 30k4N2 + 141N3 + 535kN3 + 441k2N3 + 93k3N3 + 124N4 + 231kN4
+ 87k2N4 + 24N5 + 24kN5),
c140 =
(80 + 124k + 53k2 + 6k3 + 140N + 154kN + 35k2N + 81N2 + 48kN2 + 15N3)
2(2 +N)(2 + k +N)3
,
c141 =
(40 + 30k − 9k2 − 6k3 + 102N + 76k N + 5k2N + 77N2 + 36kN2 + 17N3)
2(2 +N)(2 + k +N)3
,
c142 =
2i(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c143 =
(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
(2 +N)(2 + k +N)3
,
c144 = −2i(24 + 33k + 10k
2 + 35N + 27k N + 2k2N + 15N2 + 4kN2 + 2N3)
(2 +N)(2 + k +N)3
,
c145 =
2i(32 + 11k − 2k2 + 37N + 11kN + 2k2N + 15N2 + 4k N2 + 2N3)
(2 +N)(2 + k +N)3
,
c146 = − 4i
(2 + k +N)2
, c147 = −2i(20 + 21k + 6k
2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c148 = −i(60 + 59k + 18k
2 + 79N + 37kN + 23N2)
3(2 +N)(2 + k +N)3
,
c149 = − 1
3(2 +N)(2 + k +N)4
i(240 + 284k + 37k2 − 18k3 + 508N + 478kN + 65k2N
+ 349N2 + 192kN2 + 73N3),
c150 =
1
3(2 +N)(2 + k +N)4
i(−120− 106k + 19k2 + 18k3 − 290N − 236kN − 19k2N
− 215N2 − 108kN2 − 47N3),
c151 = − 1
3(2 +N)(2 + k +N)4
i(240 + 356k + 151k2 + 18k3 + 436N + 454kN + 101k2N
+ 259N2 + 144kN2 + 49N3),
c152 =
i(k −N)(80 + 79k + 18k2 + 89N + 47k N + 23N2)
3(2 +N)(2 + k +N)4
,
c153 = − 1
3(2 +N)(2 + k +N)4
i(360 + 542k + 211k2 + 18k3 + 646N + 700kN + 149k2N
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+ 385N2 + 228kN2 + 73N3),
c154 =
i(k −N)(13k + 6k2 + 3N + 9k N +N2)
(2 +N)(2 + k +N)4
,
c155 =
2i(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c156 = −2i(120 + 142k + 38k
2 + 254N + 224kN + 37k2N + 170N2 + 84kN2 + 35N3)
3(2 +N)(2 + k +N)4
,
c157 = −2i(240 + 320k + 94k
2 + 472N + 466kN + 83k2N + 304N2 + 168kN2 + 61N3)
3(2 +N)(2 + k +N)4
,
c158 =
2i(−60− 109k + k2 + 18k3 − 89N − 161kN − 19k2N − 56N2 − 66kN2 − 11N3)
3(2 +N)(2 + k +N)4
,
c159 = − 1
3(2 +N)(2 + k +N)4
2i(300 + 353k + 133k2 + 18k3 + 637N + 529kN + 101k2N
+ 418N2 + 186kN2 + 85N3),
c160 = −2i(60 + 97k + 32k
2 + 101N + 125kN + 25k2N + 59N2 + 42kN2 + 11N3)
3(2 +N)(2 + k +N)4
,
c161 = −10i(60 + 73k + 20k
2 + 125N + 113kN + 19k2N + 83N2 + 42kN2 + 17N3)
3(2 +N)(2 + k +N)4
,
c162 =
i(k −N)(32 + 29k + 6k2 + 35N + 17kN + 9N2)
(2 +N)(2 + k +N)4
,
c163 =
2i(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c164 =
4i(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
, c165 =
4
(2 + k +N)2
,
c166 = −8(8 + 21k + 8k
2 + 15N + 17kN + k2N + 7N2 + 2k N2 +N3)
(2 +N)(2 + k +N)4
,
c167 = −8(40 + 53k + 16k
2 + 63N + 49kN + 5k2N + 31N2 + 10kN2 + 5N3)
(2 +N)(2 + k +N)4
,
c168 =
4(16 + 29k + 10k2 + 27N + 25kN + 2k2N + 13N2 + 4k N2 + 2N3)
(2 +N)(2 + k +N)4
,
c169 = − 1
3(2 +N)(2 + k +N)3(5 + 4k + 4N + 3kN)
(−300− 425k − 154k2 − 24k3 − 445N
− 277kN + 169k2N + 54k3N − 73N2 + 351kN2 + 393k2N2 + 60k3N2 + 140N3
+ 309kN3 + 126k2N3 + 48N4 + 48kN4),
c170 = − 1
(2 +N)(2 + k +N)4(5 + 4k + 4N + 3kN)
(1000 + 2370k + 2129k2 + 834k3 + 120k4
+ 3130N + 6620kN + 5065k2N + 1575k3N + 162k4N + 3671N2 + 6808kN2 + 4262k2N2
+ 969k3N2 + 60k4N2 + 2021N3 + 3191kN3 + 1482k2N3 + 186k3N3 + 516N4 + 663kN4
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+ 174k2N4 + 48N5 + 48kN5),
c171 = − 1
(2 +N)(2 + k +N)4(5 + 4k + 4N + 3kN)
(1600 + 3620k + 2965k2 + 1010k3 + 120k4
+ 4820N + 9714kN + 6823k2N + 1867k3N + 162k4N + 5429N2 + 9506kN2 + 5448k2N2
+ 1089k3N2 + 60k4N2 + 2813N3 + 4129kN3 + 1734k2N3 + 186k3N3 + 644N4 + 759kN4
+ 174k2N4 + 48N5 + 48kN5),
c172 = − 1
3(2 +N)(2 + k +N)4(5 + 4k + 4N + 3kN)
(1200 + 2600k + 1775k2 + 326k3 − 24k4
+ 3880N + 7858kN + 5181k2N + 1129k3N + 54k4N + 4683N2 + 8446kN2 + 4864k2N2
+ 927k3N2 + 60k4N2 + 2583N3 + 3923kN3 + 1710k2N3 + 186k3N3 + 620N4 + 741kN4
+ 174k2N4 + 48N5 + 48kN5),
c173 =
2(k −N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c174 =
2(k −N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
.
The fusion rule is
[Φ
(1),ij
1 ] · [Φ˜(1)2 ] = [I ij ] + [Φ(1)0 Φ(1),ij1 ] + εijkl [Φ(1),k1
2
Φ
(1),l
1
2
] + [Φ
(2),ij
1 ].
Appendix H.4 The OPEs between the higher spin-5
2
currents and
other 5 higher spin currents
The OPEs between the higher spin-5
2
currents are given by
Φ˜
(1),i
3
2
(z) Φ˜
(1),j
3
2
(w) =
1
(z − w)5 δ
ij c1 +
1
(z − w)4
[
c2 T
ij + c3 Γ
i Γj + εijkl
(
c4 T
ij + c5 Γ
k Γl
)]
(w)
+
1
(z − w)3
[
δij
{
c6Φ
(2)
0 + c7Φ
(1)
0 Φ
(1)
0 + c8 L+ c9G
i Γi + c10 ∂Γ
i Γi + c11 T
ik T ik + c12 T˜
ik T˜ ik
+c13 T
ik Γi Γk + c14 U U + c15 ∂U + (1− δik)
(
c16G
k Γk + c17 ∂Γ
k Γk
)
+ εiabc
(
c18 T˜
ia Γb Γc
+c19 (T
ia Γb Γc + T ab Γi Γc) + c20 T
ia T bc + c21 Γ
i Γa Γb Γc
)}
+ c22 (G
i Γj −Gj Γi) + c23 T ij
+(1− δij)
(
c24 T
ik T jk + c25 ∂Γ
i Γj + c26 Γ
i ∂Γj + c27 (T
ik Γj + T jk Γi) Γk
)
+εijkl
(
c28 ∂T
kl + c29 ∂(Γ
k Γl)
)]
(w)
+
1
(z − w)2
[
δij
1
2
∂
(
pole-3
)
+ c30Φ
(2),ij
1 + c31Φ
(1)
0 Φ
(1),ij
1 + c32 LT
ij + c33 LΓ
i Γj
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+c34 (G
i T ij Γi +Gj T ij Γj) + (1− δik − δjk)
(
c35 (G
i T jk −Gj T ik) Γk + c36 (Gk T ij Γk)
+c37 (G
k T ik Γj −Gk T jk Γi) + c38 T ij ∂Γk Γk
)
+ c39 (G
i U Γj −Gj U Γi) + c40Gk Γi Γj Γk
+c41 T
ij T kl T kl + εabcd c42 T
ab T cd T˜ ij + c43
[
− T ij T ij Γi Γj + T ij T ik Γi Γk + T ij T jk Γj Γk
+εijkl T ik T jl Γk Γl
]
+ c44 T
ij U U + c45 ∂T
ij U + c46 T
ij ∂U + c47 ∂
2T ij
+c48 T
ij (∂Γi Γi + ∂Γj Γj) + c49 U U Γ
i Γj + c50 ∂U Γ
i Γj + c51 U ∂(Γ
i Γj) + c52 Γ
i Γj ∂Γk Γk
+c53 ∂Γ
i ∂Γj + (1− δij)
{
c54Φ
(1),i
1
2
Φ
(1),j
1
2
+ c55G
iGj + c56 ∂G
i Γj + c57 ∂G
j Γi + c58G
i ∂Γj
+c59G
j ∂Γi + c60 ∂T
ik T jk + c61 T
ik ∂T jk + c62 (T
ik U Γj Γk − T jk U Γi Γk)
+(1− δjk)
(
c63 ∂T
ik Γj Γk + c64 T
ik ∂Γj Γk + c65 T
ik Γj ∂Γk
)
+ (1− δik)
(
c66 ∂T
jk Γi Γk
+c67 T
jk ∂Γi Γk + c68 T
jk Γi ∂Γk
)
+ c69 ∂
2Γi Γj + c70 Γ
i ∂2Γj
}
+εijkl
{
c71Φ
(2),kl
1 + c72Φ
(1)
0 Φ
(1),kl
1 + c73Φ
(1),k
1
2
Φ
(1),l
1
2
+ c74 LT
kl + c75 LΓ
k Γl + c76G
kGl
+c77 (G
i T kl Γi +Gj T kl Γj) + c78 (G
i T ik Γl +Gj T jk Γl) + c79 (G
k T il Γi +Gk T jl Γj)
+c80G
k T kl Γl + c81G
k U Γl + c82 ∂G
k Γl + c83G
k ∂Γl + c84G
a Γa Γk Γl + c85 ∂
2T kl
+c86 (∂T
ik T il + ∂T jk T jl) + c87 (T
ik ∂T il + T jk ∂T jl) + c88 T
ij T ij T kl + c89 T
ij T ik T jl
+c90 (T
ik T ik T kl + T jk T jk T kl +
1
2
T kl T kl T kl) + c91 ∂T
kl U + c92 T
kl ∂U + c93 T
kl U U
+c94 T
ak U Γa Γl + c95 (T
ik T jl Γi Γj + T ik T kl Γi Γk + T jk T kl Γj Γk +
1
2
T kl T kl Γk Γl)
+c96 (T
ik Γi ∂Γl + T jk Γj ∂Γl) + c97 (T
ik ∂Γi Γl + T jk ∂Γj Γl) + c98 (T
il Γi ∂Γk + T jl Γj ∂Γk)
+c99 (T
il ∂Γi Γk + T jl ∂Γj Γk) + c100 (T
kl ∂Γi Γi + T kl ∂Γj Γj) + c101 T
kl ∂Γk Γk
+c102 (∂T
ik Γi Γl + ∂T jk Γj Γl) + c103 (∂T
il Γi Γk + ∂T jl Γj Γk) + c104 ∂U Γ
k Γl + c105 U Γ
k ∂Γl
+c106 U U Γ
k Γl + c107 ∂Γ
a Γa Γk Γl + c108 ∂
2Γk Γl + c109 ∂Γ
k ∂Γl + c110 Γ
k ∂2Γl
}]
(w)
+
1
(z − w)
[
δij
{
c111 Φ˜
(2)
2 + c112 ∂
2Φ
(2)
0 + c113 (Φ
(1),k
1
2
Φ˜
(1),k
3
2
+Φ
(1)
0 Φ˜
(1)
2 ) + c114 ∂Φ
(1),k
1
2
Φ
(1),k
1
2
+c115 ∂
2Φ
(1)
0 Φ
(1)
0 + c116 ∂Φ
(1)
0 ∂Φ
(1)
0 + c117 LΦ
(2)
0 + c118 LΦ
(1)
0 Φ
(1)
0 + c119 ∂
2L+ c120 LL
+c121 ∂LU + c122 LU U + c123 LT
ik T ik + c124 L T˜
ik T˜ ik + c125 LT
kl Γk Γl + c126 L∂Γ
i Γi
+c127 L∂U + c128 ∂G
iGi + c129 ∂
2Gi Γi + c130 ∂G
i ∂Γi + c131G
i ∂2Γi + c132G
iGk T ik
+c133G
kGl Γk Γl + c134 ∂(G
i T ik) Γk + c135G
i T ik ∂Γk + c136 ∂(G
k T ik) Γi + c137G
k T ik ∂Γi
+c138G
i T ik U Γk + c139 ∂G
i U Γi + c140G
i ∂U Γi + c141G
i U ∂Γi + c142G
k Γk ∂Γl Γl
+c143 ∂
2T ik T ik + c144 ∂
2T˜ ik T˜ ik + c145 ∂T
ik ∂T ik + c146 ∂T˜
ik ∂T˜ ik + c147 (T
ia T ib ∂T ab
+∂T ab T ac T bc) + c148 ∂T
ik T il T lk + c149
[
T ik T il T˜ il T˜ ik + ∂T ab T ac Γb Γc + T ab T ac ∂Γb Γc
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+2 T ab T ab ∂Γa Γb
]
+ c150 ∂T
ik T ik U + c151 ∂T˜
ik T˜ ik U + c152 T
ik T ik ∂U + c153 T˜
ik T˜ ik ∂U
+c154 T
kl T kl U U + c155
[
T kl ∂U Γk Γl − T kl U ∂(Γk Γl)
]
+ c156 ∂
2T ik Γi Γk + c157 ∂T
ik ∂Γi Γk
+c158 ∂T
ik Γi ∂Γk + c159 T
ik ∂Γi ∂Γk + c160 T
ik ∂2Γi Γk + c161 T
ik Γi ∂2Γk
+εiabc
(
c162 ∂
2T˜ ia Γb Γc + c163 ∂T˜
ia ∂Γb Γc + c164 ∂T˜
ia Γb ∂Γc + c165 T˜
ia ∂Γb ∂Γc
+c166 T˜
ia ∂2Γb Γc
)
+ c167 ∂
3U + c168 ∂
2U U + c169 ∂U U U + c170 U U U U + c171 ∂U ∂U
+c172 U ∂
2Γi Γi + c173 ∂U ∂Γ
i Γi + c174 U U ∂Γ
k Γk + c175 ∂
2Γi ∂Γi + c176 ∂
3Γi Γi
+c177 ∂Γ
k Γk ∂Γl Γl + (1− δik)
(
c178 L∂Γ
k Γk + c179 ∂G
k Gk + c180 ∂
2Gk Γk + c181 ∂G
k ∂Γk
+c182G
k ∂2Γk + c183G
k T kl U Γl + c184 ∂G
k U Γk + c185G
k ∂U Γk + c186G
k U ∂Γk
+c187 (U ∂
2Γk Γk + ∂U ∂Γk Γk) + c188 ∂
2Γk ∂Γk + c189 ∂
3Γk Γk
+(1− δik − δil)
(
c190G
k Gl T kl + c191 ∂(G
k T kl) Γl + c192G
k T kl ∂Γl
)
+εiabc
(
c193Φ
(1),ia
1 Φ
(1),bc
1 + c194 ∂G
i T ab Γc + c195G
i ∂T ab Γc + c196G
i T ab ∂Γc
+c197 (∂G
a T bc Γi +Ga T bc ∂Γi) + c198G
a ∂T bc Γi + c199 ∂G
a T ib Γc + c200G
a ∂T ib Γc
+c201G
a T ib ∂Γc + c202 ∂
2T ia T bc + c203 T
ia ∂2T bc + c204 ∂T
ia T bc U + c205 T
ia ∂T bc U
+c206 T
ia T bc ∂U + c207 ∂
2T ia Γb Γc + c208 ∂T
ia ∂Γb Γc + c209 T
ia ∂Γb ∂Γc + c210 T
ia ∂2Γb Γc
+c211 ∂
2T ab Γi Γc + c212 ∂T
ab ∂Γi Γc + c213 ∂T
ab Γi ∂Γc + c214 T
ab ∂Γi ∂Γc + c215 T
ab ∂2Γi Γc
+c216 T
ab Γi ∂2Γc + c217 (∂
2Γi Γa Γb Γc + Γi ∂2Γa Γb Γc + Γi Γa ∂2Γb Γc + Γi Γa Γb ∂2Γc)
+c218 ∂
2(Γi Γa Γb Γc)
)
+ εabcd
(
c219G
q T ab T cd Γq + c220
[
∂Ga Γb Γc Γd −Ga ∂(Γb Γc Γd)
]
+c221 T
ab T cd ∂Γq Γq + c222
[
∂T ab U Γc Γd + T ab U ∂(Γc Γd)
]
+ c223 ∂T
ab ∂T cd
)}
+c224 ∂Φ
(1),ij
1 + c225 ∂(Φ
(1)
0 Φ
(1),ij
1 ) + c226 ∂LT
ij + c227 L∂T
ij + c228 ∂LΓ
i Γj
+c229
[
∂(Gi T ij Γi) + ∂(Gj T ij Γj)
]
+ c230 ∂
3T ij + c231 ∂T
ij T ij T ij + c232 ∂(T
ij T˜ ij T˜ ij)
+c233 ∂T
ij ∂Γi Γi + c234 ∂T
ij ∂Γj Γj + c235 T
ij ∂2Γi Γi + c236 T
ij ∂2Γj Γj + c237 ∂
2T ij U
+c238 ∂T
ij ∂U + c239 T
ij ∂2U + c240 ∂(T
ij U U) + c241
(
∂(T ik U Γj Γk)− ∂(T jk U Γi Γk)
)
+c242 ∂
2U Γi Γj + c243 U ∂
2Γi Γj + c244 U Γ
i ∂2Γj + c245 ∂U U Γ
i Γj + c246 U U ∂(Γ
i Γj)
+(1− δij)(1− δik − δjk)
{
c247 ∂(Φ
(1),i
1
2
Φ
(1),j
1
2
) + c248 LT
ik T jk + c249 L∂Γ
i Γj + c250 LΓ
i ∂Γj
+c251 ∂G
iGj + c252G
i ∂Gj + c253 ∂
2Gi Γj + c254 ∂
2Gj Γi + c255 ∂G
i ∂Γj + c256 ∂G
j ∂Γi
+c257G
i ∂2Γj + c258G
j ∂2Γi + c259 (G
iGk T jk +Gj Gk T ik) + c260 ∂(G
i T jk) Γk
+c261 ∂(G
j T ik) Γk + c262 ∂(G
k T ij Γk) + c263 ∂(G
k T ik) Γj + c264 ∂(G
k T jk) Γi + c265G
i T jk ∂Γk
+c266G
j T ik ∂Γk + c267G
k T ik ∂Γj + c268G
k T jk ∂Γi + c269
(
Gi ∂(U Γj) + ∂Gj U Γi
)
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+c270
(
Gj ∂(U Γi) + ∂Gi U Γj
)
+ c271 ∂(G
k Γi Γj Γk) + c272 ∂
2T ik T jk + c273 T
ik ∂2T jk
+c274 ∂T
ik ∂T jk + c275 ∂T
ij T ik T ik + c276 ∂T
ij T ik T ik + c277 T
ij ∂T ik T ik + c278 T
ij ∂T jk T jk
+c279 ∂T
ik T jl T kl + c280 T
ik ∂T jl T kl + c281 T
ik T jl ∂T kl
+c282
[
∂(T ik T jl Γk Γl) + ∂(T ij T ik Γi Γk) + ∂(T ij T jk Γj Γk) + ∂(T ij T ji Γj Γi)
]
+c283 ∂
2T ik Γj Γk + c284 ∂
2T jk Γi Γk + c285 T
ik ∂2Γj Γk + c286 T
jk ∂2Γi Γk + c287 T
ik Γj ∂2Γk
+c288 T
jk Γi ∂2Γk + c289 ∂T
ik ∂Γj Γk + c290 ∂T
jk ∂Γi Γk + c291 ∂T
ik Γj ∂Γk + c292 ∂T
jk Γi ∂Γk
+c293 T
ik ∂Γj ∂Γk + c294 T
jk ∂Γi ∂Γk + c295 T
ij ∂2Γk Γk + c296 ∂(T
ik T jk)U + c297 T
ik T jk ∂U
+c298 ∂U ∂Γ
i Γj + c299 ∂U Γ
i ∂Γj + c300 U ∂Γ
i ∂Γj + c301 ∂
3Γi Γj + c302 ∂
2Γi ∂Γj
+c303 ∂Γ
i ∂2Γj + c304 Γ
i ∂3Γj + c305 (∂Γ
i Γj ∂Γk Γk + Γi Γj ∂2Γk Γk + Γi ∂Γj ∂Γk Γk)
}
+εijkl
{
c306 ∂Φ
(2),kl
1 + c307 ∂(Φ
(1)
0 Φ
(1),kl
1 ) + c308 ∂(Φ
(1),k
1
2
Φ
(1),l
1
2
) + c309 ∂(LT
kl) + c310 ∂(LΓ
k Γl)
+c311 ∂(G
k Gl) + c312 ∂
2Gk Γl + c313 ∂G
k ∂Γl + c314G
k ∂2Γl + c315 ∂(G
i T ik) Γl
+c316G
i T ik ∂Γl + c317
[
∂Gi T kl Γi +Gj ∂(T kl Γj)
]
+ c318
[
∂Gj T kl Γj +Gi ∂(T kl Γi)
]
+c319
[
∂(Gj T jk) Γl +
1
2
∂Gk T il Γi
]
+ c320G
j T jk ∂Γl + c321 ∂G
k T jl Γj + c322 ∂(G
k T kl Γl)
+c323 (G
k T il ∂Γi +Gk ∂T jl Γj) + c324 (G
k ∂T il Γi +Gk T jl ∂Γj) + c325 ∂(G
k U Γl)
+c326
[
∂(Gi Γi Γk Γl) + ∂(Gj Γj Γk Γl)
]
+ c327 ∂
3T kl + c328 ∂
2T ik T il + c329 ∂
2T jk T jl
+c330 T
ik ∂2T il + c331 T
jk ∂2T jl + c332 ∂(T
ij T ij T kl) + c333 ∂(T
ij T ik T jl)
+c334 ∂(T
ik T ik T kl) + c335 (∂T
ik ∂T il − ∂T jk ∂T jl) + c336 ∂T kl T kl T kl + c337
[
∂(T ik T kl Γi Γk)
+∂(T jk T kl Γj Γk) + ∂(T ik T jl Γi Γj) +
1
2
∂(T kl T kl Γk Γl)
]
+ c338 ∂
2T kl U + c339 ∂T
kl ∂U
+c340 T
kl ∂2U + c341 ∂(T
kl U U) + c342
[
T ik ∂T il U + ∂T jk T jl U − ∂T ik T il U − T jk ∂T jl U
]
+c343
[
∂(T ik U Γi Γl) + ∂(T jk U Γj Γl)
]
+ c344 ∂
2T ik Γi Γl + c345 ∂
2T il Γi Γk + c346 ∂
2T jk Γj Γl
+c347 ∂
2T jl Γj Γk + c348 ∂T
ik ∂Γi Γl + c349 ∂T
il ∂Γi Γk + c350 ∂T
jk ∂Γj Γl + c351 ∂T
jl ∂Γj Γk
+c352 ∂T
ik Γi ∂Γl + c353 ∂T
il Γi ∂Γk + c354 ∂T
jk Γj ∂Γl + c355 ∂T
jl Γj ∂Γk + c356 T
ik ∂Γi ∂Γl
+c357 T
il ∂Γi ∂Γk + c358 T
jk ∂Γj ∂Γl + c359 T
jl ∂Γj ∂Γk + c360 T
ik ∂2Γi Γl + c361 T
il ∂2Γi Γk
+c362 T
jk ∂2Γj Γl + c363 T
jl ∂2Γj Γk + c364 (T
ik Γi ∂2Γl + T jk Γj ∂2Γl)
+c365 (T
il Γi ∂2Γk + T jl Γj ∂2Γk) + c366 T
kl ∂2Γi Γi + c367 T
kl ∂2Γj Γj + c368 ∂T
kl ∂Γi Γi
+c369 ∂T
kl ∂Γj Γj + c370 (∂T
kl ∂Γk Γk + T kl ∂2Γk Γk) + c371 ∂
2U Γk Γl + c372 U ∂
2(Γk Γl)
+c373 ∂U Γ
k ∂Γl + c374 ∂(U U Γ
k Γl) + c375 ∂
3Γk Γl + c376 ∂
2Γk ∂Γl + c377 ∂Γ
k ∂2Γl
+c378 Γ
k ∂3Γl + c379
[
∂Γi Γi ∂(Γk Γl) + ∂Γj Γj ∂(Γk Γl) + ∂2Γi Γi Γk Γl + ∂2Γj Γj Γk Γl
]}]
(w) + · · · ,
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where the coefficients are
c1 =
64 kN(3 + 2k +N)(3 + k + 2N)
3(2 + k +N)3
,
c2 = −16i(9k + 12k
2 + 4k3 + 9N + 30k N + 14k2N + 12N2 + 14kN2 + 4N3)
3(2 + k +N)3
,
c3 = −32(9k + 12k
2 + 4k3 + 9N + 12kN + 5k2N + 12N2 + 5kN2 + 4N3)
3(2 + k +N)4
,
c4 = −16i(k −N)(9 + 12k + 4k
2 + 12N + 10kN + 4N2)
3(2 + k +N)3
,
c5 = −32(k −N)(9 + 12k + 4k
2 + 12N + 7kN + 4N2)
3(2 + k +N)4
, c6 = − 8(k −N)
3(2 + k +N)
,
c7 =
4(k −N)(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
3(2 +N)(2 + k +N)3
,
c8 =
1
9(2 + k +N)3
16(54 + 105k + 59k2 + 10k3 + 165N + 209kN + 59k2N + 128N2
+ 83kN2 + 28N3),
c9 = − 64i(k −N)
3(2 + k +N)2
,
c10 = − 1
9(2 +N)(2 + k +N)4
8(648 + 456k + 47k2 − 14k3 + 1380N + 614kN + 39k2N
+ 20k3N + 1175N2 + 300kN2 − 8k2N2 + 431N3 + 40k N3 + 56N4),
c11 =
4(−48− 52k − 3k2 + 6k3 − 116N − 80kN − 5k2N − 85N2 − 30k N2 − 19N3)
3(2 +N)(2 + k +N)3
,
c12 =
4(−72− 12k + 55k2 + 18k3 − 168N − 80kN + 17k2N − 119N2 − 46kN2 − 25N3)
9(2 +N)(2 + k +N)3
,
c13 = −16i(−48− 28k + 9k
2 + 6k3 − 92N − 44kN + k2N − 61N2 − 18kN2 − 13N3)
3(2 +N)(2 + k +N)4
,
c14 =
16(3 + k + 2N)(18 + 29k + 10k2 + 43N + 30kN + 14N2)
9(2 + k +N)4
,
c15 = −32(k −N)(7 + 2k + 2N)
3(2 + k +N)3
, c16 = − 32i(k −N)
3(2 + k +N)3
,
c17 = − 1
9(2 +N)(2 + k +N)4
8(504 + 456k + 111k2 − 14k3 + 1308N + 918kN + 215k2N
+ 20k3N + 1239N2 + 596kN2 + 64k2N2 + 463N3 + 112kN3 + 56N4),
c18 = −8i(−72 − 12k + 43k
2 + 18k3 − 168N − 56kN + 11k2N − 131N2 − 34kN2 − 31N3)
9(2 +N)(2 + k +N)4
,
c19 = −8i(k −N)(8 + 17k + 6k
2 + 11N + 11kN + 3N2)
3(2 +N)(2 + k +N)4
,
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c20 =
4(k −N)(24 + 21k + 6k2 + 23N + 13kN + 5N2)
3(2 +N)(2 + k +N)3
,
c21 = −16(k −N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
9(2 +N)(2 + k +N)5
,
c22 = −16i(k −N)(3 + 2k + 2N)
3(2 + k +N)3
,
c23 = −8i(18 + 63k + 52k
2 + 12k3 + 63N + 112kN + 42k2N + 52N2 + 42kN2 + 12N3)
(9(2 + k +N)3)
,
c24 = −16(9 + 18k + 8k
2 + 18N + 11k N + 8N2)
(9(2 + k +N)3)
,
c25 = −16(18 + 27k + 28k
2 + 12k3 + 27N − 2kN − 3k2N + 28N2 − 3kN2 + 12N3)
9(2 + k +N)4
,
c26 = −16(−18 + 27k + 44k
2 + 12k3 + 27N + 74kN + 33k2N + 44N2 + 33kN2 + 12N3)
9(2 + k +N)4
,
c27 =
32i(3 + 2k +N)(3 + k + 2N)
9(2 + k +N)4
,
c28 = −4i(k −N)(9 + 12k + 4k
2 + 12N + 10kN + 4N2)
3(2 + k +N)3
,
c29 = −8(k −N)(9 + 12k + 4k
2 + 12N + 7kN + 4N2)
3(2 + k +N)4
,
c30 = 3,
c31 = −3(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
(2 +N)(2 + k +N)2
,
c32 = −4i(144 + 295k + 171k
2 + 30k3 + 257N + 335kN + 95k2N + 142N2 + 90k N2 + 25N3)
3(2 +N)(2 + k +N)3
,
c33 = −8(96 + 223k + 147k
2 + 30k3 + 161N + 251kN + 83k2N + 82N2 + 66kN2 + 13N3)
3(2 +N)(2 + k +N)4
,
c34 =
6(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c35 =
2(k −N)(8 + 17k + 6k2 + 11N + 11kN + 3N2)
3(2 +N)(2 + k +N)4
,
c36 =
4(180 + 271k + 138k2 + 24k3 + 323N + 325kN + 82k2N + 185N2 + 94kN2 + 34N3)
3(2 +N)(2 + k +N)4
,
c37 =
4(k −N)(12 + 19k + 6k2 + 15N + 12kN + 4N2)
3(2 +N)(2 + k +N)4
,
c38 =
1
3(2 +N)(2 + k +N)5
4i(864 + 1998k + 1448k2 + 393k3 + 30k4 + 1890N + 2990kN
+ 1307k2N + 149k3N + 1466N2 + 1409kN2 + 267k2N2 + 491N3 + 213kN3 + 61N4),
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c39 = − 1
3(2 +N)(2 + k +N)4
2i(288 + 736k + 501k2 + 102k3 + 560N + 896kN + 299k2N
+ 331N2 + 258kN2 + 61N3),
c40 =
4i(k −N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c41 =
i(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)3
,
c42 = −i(48 + 155k + 114k
2 + 24k3 + 109N + 199kN + 70k2N + 71N2 + 60kN2 + 14N3)
6(2 +N)(2 + k +N)4
,
c43 =
12(32 + 55k + 18k2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)4
,
c44 = − 1
3(2 +N)(2 + k +N)4
4i(144 + 271k + 159k2 + 30k3 + 233N + 299kN + 89k2N
+ 118N2 + 78k N2 + 19N3),
c45 = − 1
3(2 +N)(2 + k +N)4
2i(−360− 382k − 119k2 − 10k3 − 806N − 580kN − 57k2N
+ 16k3N − 597N2 − 228kN2 + 16k2N2 − 173N3 − 16k N3 − 16N4),
c46 =
2i(−540− 495k − 130k2 − 747N − 315kN + 16k2N − 257N2 − 16N3)
3(2 +N)(2 + k +N)3
,
c47 = − 1
9(2 +N)(2 + k +N)4
2i(−1296− 2220k − 997k2 + 52k4 − 2748N − 2860kN
+ 127k2N + 660k3N + 116k4N − 2479N2 − 1442kN2 + 592k2N2 + 282k3N2 − 1349N3
− 570kN3 + 92k2N3 − 446N4 − 138kN4 − 64N5),
c48 =
1
3(2 +N)(2 + k +N)4
4i(672 + 1240k + 489k2 + 30k3 + 1016N + 1016kN + 119k2N
+ 415N2 + 138kN2 + 49N3),
c49 = −12(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c50 = − 1
3(2 +N)(2 + k +N)5
16(180 + 321k + 175k2 + 30k3 + 453N + 647kN + 264k2N
+ 30k3N + 420N2 + 421kN2 + 93k2N2 + 167N3 + 87kN3 + 24N4),
c51 = − 1
3(2 +N)(2 + k +N)5
4(360 + 642k + 389k2 + 78k3 + 906N + 1264kN + 537k2N
+ 60k3N + 831N2 + 818kN2 + 186k2N2 + 331N3 + 174kN3 + 48N4),
c52 =
8(18 + 18k + 5k2 + 18N + 8kN + 5N2)(32 + 55k + 18k2 + 41N + 35k N + 11N2)
3(2 +N)(2 + k +N)6
,
c53 = − 1
9(2 +N)(2 + k +N)5
8(1728 + 5832k + 5427k2 + 1934k3 + 232k4 + 3096N + 8664kN
+ 6127k2N + 1522k3N + 116k4N + 1173N2 + 3688kN2 + 2106k2N2 + 354k3N2 − 517N3
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+ 284kN3 + 236k2N3 − 400N4 − 66kN4 − 64N5),
c54 =
(k −N)(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
3(2 +N)(2 + k +N)3
,
c55 =
(192 + 592k + 453k2 + 102k3 + 368N + 728kN + 275k2N + 211N2 + 210kN2 + 37N3)
3(2 +N)(2 + k +N)3
,
c56 = − 1
3(2 +N)(2 + k +N)4
4i(82k + 72k2 + 16k3 + 98N + 348kN + 219k2N + 38k3N
+ 174N2 + 319kN2 + 101k2N2 + 94N3 + 79kN3 + 16N4),
c57 =
1
3(2 +N)(2 + k +N)4
4i(34k + 16k2 + 146N + 324kN + 175k2N + 30k3N + 254N2
+ 335kN2 + 93k2N2 + 138N3 + 87kN3 + 24N4),
c58 =
32i(k −N)
3(2 + k +N)2
, c59 = −16i(k −N)(7 + 4k + 4N)
3(2 + k +N)3
,
c60 =
1
9(2 +N)(2 + k +N)4
2(1296 + 3876k + 3178k2 + 959k3 + 90k4 + 2244N + 4756kN
+ 2349k2N + 283k3N + 994N2 + 1383kN2 + 257k2N2 − 11N3 − k N3 − 53N4),
c61 = − 1
9(2 +N)(2 + k +N)4
2(1584 + 4416k + 3491k2 + 1021k3 + 90k4 + 3288N + 5912kN
+ 2646k2N + 287k3N + 2261N2 + 2259kN2 + 343k2N2 + 626N3 + 229kN3 + 59N4),
c62 =
4i(k −N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c63 = − 1
9(2 +N)(2 + k +N)4
4i(936 + 1938k + 875k2 + 90k3 + 1266N + 1478kN + 223k2N
+ 383N2 + 142kN2 + 13N3),
c64 =
1
9(2 +N)(2 + k +N)5
4i(2016 + 4968k + 3707k2 + 1045k3 + 90k4 + 3816N + 6464kN
+ 2814k2N + 299k3N + 2357N2 + 2361kN2 + 373k2N2 + 548N3 + 211kN3 + 35N4),
c65 =
1
9(2 +N)(2 + k +N)5
4i(576 + 1506k + 1397k2 + 577k3 + 90k4 + 1374N + 2570kN
+ 1506k2N + 299k3N + 1217N2 + 1467kN2 + 403k2N2 + 482N3 + 289kN3 + 71N4),
c66 =
1
9(2 +N)(2 + k +N)5
4i(2160 + 5064k + 3665k2 + 1021k3 + 90k4 + 4224N + 6692kN
+ 2736k2N + 269k3N + 2819N2 + 2589kN2 + 355k2N2 + 782N3 + 289kN3 + 77N4),
c67 = − 1
9(2 +N)(2 + k +N)5
4i(1728 + 4716k + 3730k2 + 1079k3 + 90k4 + 3060N + 5932kN
+ 2877k2N + 343k3N + 1570N2 + 1917kN2 + 383k2N2 + 175N3 + 77kN3 − 29N4),
c68 = − 1
9(2 +N)(2 + k +N)5
4i(288 + 1254k + 1420k2 + 611k3 + 90k4 + 618N + 2038kN
+ 1569k2N + 343k3N + 430N2 + 1023kN2 + 413k2N2 + 109N3 + 155kN3 + 7N4),
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c69 = − 1
9(2 +N)(2 + k +N)4
4(−720− 1560k − 653k2 − 38k3 − 1320N − 1730kN − 89k2N
+ 116k3N − 893N2 − 740kN2 + 40k2N2 − 357N3 − 200kN3 − 64N4),
c70 = − 1
9(2 +N)(2 + k +N)5
4(−1728− 3804k − 2507k2 − 599k3 − 38k4 − 3828N − 5672kN
− 1562k2N + 341k3N + 116k4N − 3413N2 − 3251kN2 − 67k2N2 + 228k3N2 − 1716N3
− 1103kN3 − 16k2N3 − 501N4 − 192kN4 − 64N5),
c71 =
(k −N)
6(2 + k +N)
,
c72 = −(k −N)(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42k N2 + 16N3)
6(2 +N)(2 + k +N)3
,
c73 =
3(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42k N2 + 16N3)
2(2 +N)(2 + k +N)2
,
c74 = −2i(180 + 311k + 171k
2 + 30k3 + 283N + 335kN + 95k2N + 142N2 + 86k N2 + 23N3)
3(2 +N)(2 + k +N)3
,
c75 = −4(180 + 279k + 155k
2 + 30k3 + 315N + 319kN + 87k2N + 174N2 + 86kN2 + 31N3)
3(2 +N)(2 + k +N)4
,
c76 = −(360 + 574k + 279k
2 + 42k3 + 614N + 676kN + 169k2N + 341N2 + 196kN2 + 61N3)
6(2 +N)(2 + k +N)3
,
c77 = −2(48 + 155k + 114k
2 + 24k3 + 109N + 199kN + 70k2N + 71N2 + 60kN2 + 14N3)
3(2 +N)(2 + k +N)4
,
c78 = −4(28 + 53k + 18k
2 + 37N + 34kN + 10N2)
(2 +N)(2 + k +N)3
,
c79 = −6(8 + 17k + 6k
2 + 11N + 11kN + 3N2)
(2 +N)(2 + k +N)3
,
c80 =
2(96 + 116k + 45k2 + 6k3 + 124N + 100kN + 19k2N + 47N2 + 18kN2 + 5N3)
3(2 +N)(2 + k +N)4
,
c81 =
2i(360 + 526k + 255k2 + 42k3 + 662N + 652kN + 157k2N + 389N2 + 196kN2 + 73N3)
3(2 +N)(2 + k +N)4
,
c82 =
1
3(2 +N)(2 + k +N)4
4i(240 + 522k + 328k2 + 64k3 + 462N + 666kN + 213k2N
+ 2k3N + 302N2 + 241kN2 + 15k2N2 + 82N3 + 23k N3 + 8N4),
c83 = −8i(6 + 21k + 8k
2 + 21N + 20kN + 8N2)
3(2 + k +N)3
,
c84 =
6i(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c85 = − 1
9(2 +N)(2 + k +N)4
i(−1080− 1938k − 945k2 − 16k3 + 52k4 − 1626N − 1536kN
+ 531k2N + 692k3N + 116k4N − 327N2 + 1032kN2 + 1512k2N2 + 410k3N2 + 613N3
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+ 1250kN3 + 516k2N3 + 382N4 + 298kN4 + 64N5),
c86 =
(360 + 538k + 237k2 + 30k3 + 650N + 678kN + 155k2N + 381N2 + 212kN2 + 71N3)
3(2 +N)(2 + k +N)3
,
c87 = − 1
3(2 +N)(2 + k +N)3
(−180− 155k + 39k2 + 30k3 − 439N − 357kN − 25k2N
− 330N2 − 166kN2 − 73N3),
c88 =
3i(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c89 = −4i(180 + 271k + 138k
2 + 24k3 + 323N + 325kN + 82k2N + 185N2 + 94k N2 + 34N3)
3(2 +N)(2 + k +N)4
,
c90 =
2i(k −N)(16 + 21k + 6k2 + 19N + 13k N + 5N2)
3(2 +N)(2 + k +N)4
,
c91 = − 1
3(2 +N)(2 + k +N)4
i(384 + 976k + 661k2 + 134k3 + 848N + 1368kN + 491k2N
+ 16k3N + 611N2 + 546kN2 + 56k2N2 + 173N3 + 56kN3 + 16N4),
c92 =
1
3(2 +N)(2 + k +N)4
i(−192− 108k + 25k2 + 14k3 − 84N + 172kN + 135k2N
+ 16k3N + 139N2 + 234kN2 + 56k2N2 + 97N3 + 56kN3 + 16N4),
c93 = −2i(180 + 287k + 159k
2 + 30k3 + 307N + 323kN + 89k2N + 166N2 + 86k N2 + 29N3)
3(2 +N)(2 + k +N)4
,
c94 =
12i(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c95 =
4(k −N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c96 =
1
3(2 +N)(2 + k +N)5
2i(k −N)(96 + 249k + 159k2 + 30k3 + 167N + 269kN + 83k2N
+ 84N2 + 66kN2 + 13N3),
c97 =
2i(−180− 183k + 23k2 + 30k3 − 411N − 371kN − 33k2N − 300N2 − 166kN2 − 65N3)
3(2 +N)(2 + k +N)4
,
c98 = − 1
3(2 +N)(2 + k +N)5
2i(1080 + 2022k + 1338k2 + 357k3 + 30k4 + 2622N + 3770kN
+ 1703k2N + 233k3N + 2344N2 + 2317kN2 + 541k2N2 + 915N3 + 469kN3 + 131N4),
c99 = − 1
3(2 +N)(2 + k +N)4
2i(360 + 510k + 221k2 + 30k3 + 678N + 664kN + 147k2N
+ 411N2 + 212kN2 + 79N3),
c100 =
1
3(2 +N)(2 + k +N)5
2i(k −N)(96 + 252k + 161k2 + 30k3 + 180N + 284kN + 87k2N
+ 99N2 + 74kN2 + 17N3),
321
c101 =
1
3(2 +N)(2 + k +N)5
4i(360 + 738k + 638k2 + 237k3 + 30k4 + 810N + 1182kN
+ 647k2N + 113k3N + 664N2 + 633kN2 + 169k2N2 + 247N3 + 121kN3 + 35N4),
c102 = −2i(180 + 271k + 151k
2 + 30k3 + 323N + 315kN + 85k2N + 182N2 + 86k N2 + 33N3)
3(2 +N)(2 + k +N)4
,
c103 =
1
3(2 +N)(2 + k +N)4
2i(−360− 422k − 47k2 + 30k3 − 766N − 720kN − 95k2N
− 529N2 − 292kN2 − 111N3),
c104 =
1
3(2 +N)(2 + k +N)5
8(144 + 323k + 209k2 + 42k3 + 325N + 467kN + 160k2N
+ 6k3N + 260N2 + 211kN2 + 23k2N2 + 91N3 + 31k N3 + 12N4),
c105 = − 1
3(2 +N)(2 + k +N)5
4(576 + 1352k + 913k2 + 190k3 + 1240N + 1912kN + 733k2N
+ 44k3N + 919N2 + 808kN2 + 114k2N2 + 285N3 + 98kN3 + 32N4),
c106 = −2(k −N)(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
3(2 +N)(2 + k +N)5
,
c107 =
20(k −N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c108 = − 1
9(2 +N)(2 + k +N)5
2(−1080− 1698k − 1110k2 − 337k3 − 38k4
− 1866N − 1086kN + 519k2N + 557k3N + 116k4N − 612N2 + 1491kN2 + 1587k2N2
+ 392k3N2 + 487N3 + 1421kN3 + 516k2N3 + 361N4 + 316kN4 + 64N5),
c109 = − 1
9(2 +N)(2 + k +N)5
4(3240 + 6318k + 4863k2 + 1718k3 + 232k4 + 8694N + 13428kN
+ 7587k2N + 1742k3N + 116k4N + 8709N2 + 9954kN2 + 3654k2N2 + 410k3N2 + 4069N3
+ 3008kN3 + 516k2N3 + 868N4 + 298kN4 + 64N5),
c110 = − 1
9(2 +N)(2 + k +N)5
2(2160 + 4080k + 2157k2 + 257k3 − 38k4 + 6288N + 10470kN
+ 5298k2N + 1097k3N + 116k4N + 6921N2 + 8997kN2 + 3261k2N2 + 392k3N2 + 3484N3
+ 2987kN3 + 516k2N3 + 793N4 + 316kN4 + 64N5),
c111 =
1
2
,
c112 =
1
4(2 +N)(2 + k +N)2(59 + 37k + 37N + 15kN)
(3540 + 6731k + 4067k2 + 782k3
+ 9391N + 14995kN + 7236k2N + 1006k3N + 9234N2 + 11599kN2 + 3955k2N2
+ 276k3N2 + 3939N3 + 3443kN3 + 630k2N3 + 608N4 + 264kN4),
c113 = −(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
2(2 +N)(2 + k +N)2
,
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c114 =
(k −N)(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
6(2 +N)(2 + k +N)3
,
c115 = − 1
12(2 +N)2(2 + k +N)4(5 + 4k + 4N + 3kN)
(60 + 77k + 22k2 + 121N + 115kN
+ 20k2N + 79N2 + 42k N2 + 16N3)(900 + 2179k + 1534k2 + 328k3 + 2231N + 4793kN
+ 2793k2N + 446k3N + 2205N2 + 4031kN2 + 1787k2N2 + 168k3N2 + 984N3 + 1423kN3
+ 378k2N3 + 160N4 + 156kN4),
c116 = − 1
4(2 +N)2(2 + k +N)4
3(1 +N)(20 + 23k + 6k2 + 23N + 14kN + 6N2)(60 + 77k
+ 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3),
c117 = − 36(k −N)
(59 + 37k + 37N + 15kN)
,
c118 =
4(k −N)(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
(2 +N)(2 + k +N)2(5 + 4k + 4N + 3kN)
,
c119 =
1
2(2 +N)(2 + k +N)4
(−936− 1546k − 475k2 + 184k3 + 76k4 − 854N + 401kN
+ 1960k2N + 964k3N + 104k4N + 656N2 + 2752kN2 + 2125k2N2 + 384k3N2 + 930N3
+ 1505kN3 + 470k2N3 + 316N4 + 216kN4 + 32N5),
c120 =
6(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)2
,
c121 =
4(120 + 161k + 46k2 + 265N + 268kN + 50k2N + 187N2 + 105kN2 + 40N3)
3(2 +N)(2 + k +N)3
,
c122 =
4(40 + 59k + 18k2 + 49N + 37kN + 13N2)
(2 +N)(2 + k +N)3
,
c123 = −2(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)3
,
c124 = −6(16 + 21k + 6k
2 + 19N + 13k N + 5N2)
(2 +N)(2 + k +N)3
,
c125 =
4i(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c126 = −12(64 + 113k + 51k
2 + 6k3 + 95N + 101kN + 19k2N + 40N2 + 18kN2 + 5N3)
(2 +N)(2 + k +N)4
,
c127 =
8(3 + 2k +N)(10 + 5k + 8N)
3(2 + k +N)3
,
c128 = −(−32 − 248k − 143k
2 − 18k3 − 24N − 152kN − 25k2N + 39N2 + 10k N2 + 17N3)
2(2 +N)(2 + k +N)3
,
c129 =
i(100 + 67k + 10k2 + 183N + 69kN − 4k2N + 97N2 + 14kN2 + 16N3)
2(2 +N)(2 + k +N)3
,
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c130 = −i(340 + 361k + 94k
2 + 621N + 453kN + 56k2N + 355N2 + 140kN2 + 64N3)
(2 +N)(2 + k +N)3
,
c131 = − 1
2(2 +N)(2 + k +N)4
i(1560 + 2734k + 1411k2 + 226k3 + 3494N + 4928kN
+ 1911k2N + 212k3N + 2841N2 + 2822kN2 + 590k2N2 + 957N3 + 490kN3 + 112N4),
c132 =
2i(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)3
,
c133 =
2(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c134 =
(200 + 246k + 55k2 − 6k3 + 414N + 388kN + 61k2N + 277N2 + 148kN2 + 57N3)
(2 +N)(2 + k +N)4
,
c135 =
5(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c136 =
(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c137 =
(40− 2k − 77k2 − 30k3 + 134N + 100kN − 15k2N + 121N2 + 68k N2 + 29N3)
(2 +N)(2 + k +N)4
,
c138 =
4(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c139 =
i(−64− 280k − 151k2 − 18k3 − 72N − 184kN − 29k2N + 15N2 + 2k N2 + 13N3)
(2 +N)(2 + k +N)4
,
c140 =
3i(72k + 45k2 + 6k3 − 8N + 40k N + 7k2N − 21N2 − 6k N2 − 7N3)
(2 +N)(2 + k +N)4
,
c141 =
3i(−64− 84k − 11k2 + 6k3 − 76N − 36kN + 15k2N − 17N2 + 10kN2 +N3)
(2 +N)(2 + k +N)4
,
c142 =
4i(k −N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c143 = − 1
12(2 +N)2(2 + k +N)4
(5136 + 8208k + 5747k2 + 1948k3 + 252k4 + 15024N
+ 23246kN + 14788k2N + 3880k3N + 288k4N + 17891N2 + 23794kN2 + 11263k2N2
+ 1588k3N2 + 10554N3 + 10330kN3 + 2654k2N3 + 3039N4 + 1598kN4 + 340N5),
c144 = − 1
12(2 +N)2(2 + k +N)4
(−3312− 3264k + 1171k2 + 1436k3 + 252k4 − 3456N
+ 4246kN + 9236k2N + 3368k3N + 288k4N + 2107N2 + 12170kN2 + 8927k2N2
+ 1460k3N2 + 3858N3 + 7130kN3 + 2302k2N3 + 1599N4 + 1246kN4 + 212N5),
c146 = − 1
12(2 +N)2(2 + k +N)4
(1296 + 9936k + 11003k2 + 4096k3 + 468k4 + 7152N
+ 26414kN + 20980k2N + 5470k3N + 396k4N + 10811N2 + 24910kN2 + 13225k2N2
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+ 1846k3N2 + 7050N3 + 9988kN3 + 2744k2N3 + 2109N4 + 1436kN4 + 238N5),
c147 = − 1
12(2 +N)2(2 + k +N)4
(7440 + 17232k + 13627k2 + 4352k3 + 468k4 + 20592N
+ 39214kN + 24500k2N + 5726k3N + 396k4N + 22267N2 + 33134kN2 + 14777k2N2
+ 1910k3N2 + 11754N3 + 12260kN3 + 2968k2N3 + 3021N4 + 1660kN4 + 302N5),
c148 = −i(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c149 =
2i(64 + 87k + 26k2 + 89N + 67kN + 4k2N + 35N2 + 8k N2 + 4N3)
(2 +N)(2 + k +N)4
,
c150 =
2(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c151 = −2(80 + 92k + 11k
2 − 6k3 + 172N + 158kN + 21k2N + 119N2 + 64kN2 + 25N3)
(2 +N)(2 + k +N)4
,
c152 = −2(240 + 260k + 25k
2 − 18k3 + 532N + 466kN + 59k2N + 373N2 + 192kN2 + 79N3)
3(2 +N)(2 + k +N)4
,
c153 = −2(20 + 21k + 6k
2 + 25N + 13k N + 7N2)
(2 +N)(2 + k +N)3
,
c154 = −2(60 + 71k + 18k
2 + 67N + 43kN + 17N2)
3(2 +N)(2 + k +N)3
,
c155 = −(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)4
,
c156 =
2i(k −N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c157 =
1
6(2 +N)2(2 + k +N)5
i(5136 + 10560k + 7979k2 + 2476k3 + 252k4 + 14976N
+ 26582kN + 16744k2N + 4048k3N + 288k4N + 17315N2 + 24730kN2 + 11395k2N2
+ 1540k3N2 + 9822N3 + 9970kN3 + 2510k2N3 + 2715N4 + 1454kN4 + 292N5),
c158 =
1
3(2 +N)2(2 + k +N)5
i(7440 + 16032k + 12059k2 + 3904k3 + 468k4 + 21792N
+ 37286kN + 21364k2N + 4990k3N + 396k4N + 25379N2 + 32806kN2 + 12913k2N2
+ 1654k3N2 + 14706N3 + 12892kN3 + 2624k2N3 + 4221N4 + 1892kN4 + 478N5),
c159 =
1
3(2 +N)2(2 + k +N)5
i(4368 + 12864k + 11603k2 + 4048k3 + 468k4 + 12672N
+ 29846kN + 21064k2N + 5350k3N + 396k4N + 14075N2 + 25558kN2 + 12829k2N2
+ 1798k3N2 + 7518N3 + 9532kN3 + 2600k2N3 + 1929N4 + 1292kN4 + 190N5),
c160 =
1
3(2 +N)2(2 + k +N)5
i(8208 + 17664k + 12683k2 + 3436k3 + 252k4 + 23232N
+ 40310kN + 22840k2N + 4720k3N + 288k4N + 25763N2 + 34234kN2 + 13843k2N2
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+ 1636k3N2 + 13998N3 + 12754kN3 + 2798k2N3 + 3723N4 + 1742kN4 + 388N5),
c161 =
1
6(2 +N)2(2 + k +N)5
i(528− 1584k − 1405k2 + 316k3 + 252k4 + 6384N + 5870kN
+ 3292k2N + 1816k3N + 288k4N + 13619N2 + 14098kN2 + 5383k2N2 + 964k3N2
+ 11490N3 + 8986kN3 + 1694k2N3 + 4263N4 + 1790kN4 + 580N5),
c162 =
1
6(2 +N)2(2 + k +N)5
i(3600 + 5904k + 4595k2 + 1756k3 + 252k4 + 11184N
+ 18638kN13060k2N + 3688k3N + 288k4N + 14051N2 + 20338kN2 + 10399k2N2
+ 1540k3N2 + 8634N3 + 9178kN3 + 2510k2N3 + 2559N4 + 1454kN4 + 292N5),
c163 =
1
12(2 +N)2(2 + k +N)5
i(3600 + 8256k + 6827k2 + 2284k3 + 252k4 + 11136N
+ 21974kN + 15016k2N + 3856k3N + 288k4N + 13475N2 + 21274kN2 + 10531k2N2
+ 1492k3N2 + 7902N3 + 8818kN3 + 2366k2N3 + 2235N4 + 1310kN4 + 244N5),
c164 =
1
6(2 +N)2(2 + k +N)5
i(7056 + 16176k + 12727k2 + 4136k3 + 468k4 + 20112N
+ 36958kN + 22526k2N + 5330k3N + 396k4N + 22639N2 + 31694kN2 + 13511k2N2
+ 1766k3N2 + 12600N3 + 12044kN3 + 2716k2N3 + 3459N4 + 1696kN4 + 374N5),
c165 =
1
6(2 +N)2(2 + k +N)5
i(7056 + 16176k + 12727k2 + 4136k3 + 468k4 + 20112N
+ 36958kN + 22526k2N + 5330k3N + 396k4N + 22639N2 + 31694kN2 + 13511k2N2
+ 1766k3N2 + 12600N3 + 12044kN3 + 2716k2N3 + 3459N4 + 1696kN4 + 374N5),
c166 =
1
2(2 +N)2(2 + k +N)5
i(1712 + 4352k + 3417k2 + 996k3 + 84k4 + 5184N + 10450kN
+ 6440k2N + 1424k3N + 96k4N + 5985N2 + 9214kN2 + 4049k2N2 + 508k3N2 + 3322N3
+ 3526kN3 + 842k2N3 + 889N4 + 490kN4 + 92N5),
c167 =
1
2(2 +N)2(2 + k +N)5
i(432 + 336k + 361k2 + 324k3 + 84k4 + 2288N + 3274kN
+ 2448k2N + 896k3N + 96k4N + 3993N2 + 5110kN2 + 2481k2N2 + 412k3N2 + 3066N3
+ 2814kN3 + 674k2N3 + 1073N4 + 514kN4 + 140N5),
c168 = −(1020 + 1411k + 410k
2 + 2015N + 2075kN + 376k2N + 1325N2 + 756kN2 + 272N3)
3(2 +N)(2 + k +N)3
,
c169 =
1
(2 +N)(2 + k +N)5
(408 + 926k + 953k2 + 448k3 + 76k4 + 1570N + 3385kN
+ 2844k2N + 972k3N + 104k4N + 2132N2 + 3688kN2 + 2133k2N2 + 376k3N2 + 1278N3
+ 1529kN3 + 454k2N3 + 340N4 + 208kN4 + 32N5),
c170 =
8(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42k N2 + 16N3)
(2 +N)(2 + k +N)4
,
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c171 =
2(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c172 =
1
(2 +N)(2 + k +N)5
(600 + 2294k + 2429k2 + 1012k3 + 148k4 + 1834N + 5105kN
+ 4060k2N + 1192k3N + 104k4N + 2072N2 + 4228kN2 + 2353k2N2 + 384k3N2 + 1134N3
+ 1565kN3 + 470k2N3 + 304N4 + 216kN4 + 32N5),
c173 =
2(540 + 821k + 262k2 + 961N + 1099kN + 212k2N + 583N2 + 378kN2 + 112N3)
3(2 +N)(2 + k +N)4
,
c174 =
2(540 + 437k + 70k2 + 1345N + 907kN + 116k2N + 967N2 + 378kN2 + 208N3)
3(2 +N)(2 + k +N)4
,
c175 = −6(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c176 = − 1
4(2 +N)2(2 + k +N)5
(16752 + 40904k + 33511k2 + 11156k3 + 1276k4 + 47656N
+ 96974kN + 63702k2N + 15916k3N + 1216k4N + 53703N2 + 88812kN2 + 44215k2N2
+ 7224k3N2 + 208k4N2 + 30538N3 + 39002kN3 + 13020k2N3 + 960k3N3 + 9103N4
+ 8100kN4 + 1324k2N4 + 1304N5 + 624kN5 + 64N6),
c177 = − 1
12(2 +N)2(2 + k +N)5
(16976 + 40728k + 37461k2 + 14812k3 + 2100k4 + 56504N
+ 116490kN + 88914k2N + 27508k3N + 2784k4N + 75413N2 + 125316kN2 + 72069k2N2
+ 14488k3N2 + 624k4N2 + 50734N3 + 62046kN3 + 22980k2N3 + 2016k3N3 + 17869N4
+ 13692kN4 + 2244k2N4 + 3064N5 + 1008kN5 + 192N6),
c178 =
4(2 + 2k + k2 + 2N +N2)(32 + 55k + 18k2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)6
,
c179 = −4(128 + 275k + 137k
2 + 18k3 + 189N + 239kN + 49k2N + 72N2 + 38k N2 + 7N3)
(2 +N)(2 + k +N)4
,
c180 =
(352 + 536k + 207k2 + 18k3 + 472N + 424kN + 57k2N + 169N2 + 54kN2 + 15N3)
2(2 +N)(2 + k +N)3
,
c181 = − 1
6(2 +N)(2 + k +N)4
i(1560 + 2174k + 737k2 + 38k3 + 3574N + 4036kN + 1137k2N
+ 100k3N + 2823N2 + 2158kN2 + 310k2N2 + 855N3 + 290kN3 + 80N4),
c182 = −i(660 + 797k + 214k
2 + 961N + 757kN + 80k2N + 439N2 + 168kN2 + 64N3)
3(2 +N)(2 + k +N)3
,
c183 = − 1
2(2 +N)(2 + k +N)4
i(360 + 578k + 253k2 + 30k3 + 970N + 1312kN + 497k2N
+ 60k3N + 919N2 + 882kN2 + 186k2N2 + 355N3 + 174kN3 + 48N4),
c184 = −4(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
327
c185 = −i(8 + k +N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c186 =
3i(64 + 136k + 61k2 + 6k3 + 88N + 104kN + 15k2N + 27N2 + 10kN2 +N3)
(2 +N)(2 + k +N)4
,
c187 =
3i(−20k + 5k2 + 6k3 + 20N + 28k N + 23k2N + 31N2 + 26kN2 + 9N3)
(2 +N)(2 + k +N)4
,
c188 = −2(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
(2 +N)(2 + k +N)4
,
c189 = − 1
12(2 +N)2(2 + k +N)5
(24144 + 78936k + 76469k2 + 29116k3 + 3828k4 + 73080N
+ 189290kN + 144514k2N + 41092k3N + 3648k4N + 86741N2 + 175108kN2 + 99493k2N2
+ 18280k3N2 + 624k4N2 + 52254N3 + 77710kN3 + 28820k2N3 + 2304k3N3 + 16941N4
+ 16364kN4 + 2820k2N4 + 2824N5 + 1296kN5 + 192N6),
c190 = − 1
12(2 +N)2(2 + k +N)5
(19536 + 46104k + 41045k2 + 15580k3 + 2100k4 + 64440N
+ 131594kN + 97618k2N + 29044k3N + 2784k4N + 85013N2 + 141508kN2 + 79621k2N2
+ 15448k3N2 + 624k4N2 + 56430N3 + 70366kN3 + 25796k2N3 + 2208k3N3 + 19533N4
+ 15740kN4 + 2628k2N4 + 3256N5 + 1200kN5 + 192N6),
c191 =
3i(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c192 =
(240 + 260k + 25k2 − 18k3 + 532N + 466kN + 59k2N + 373N2 + 192kN2 + 79N3)
6(2 +N)(2 + k +N)4
,
c193 = − 1
6(2 +N)(2 + k +N)4
(−240− 548k − 403k2 − 90k3 − 244N − 430kN − 185k2N
− 31N2 − 48kN2 + 11N3),
c194 = −(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
4(2 +N)(2 + k +N)2
,
c195 =
(32 + 81k + 43k2 + 6k3 + 47N + 69kN + 15k2N + 16N2 + 10kN2 +N3)
(2 +N)(2 + k +N)4
,
c196 = −(64 + 139k + 76k
2 + 12k3 + 101N + 135kN + 34k2N + 45N2 + 28kN2 + 6N3)
(2 +N)(2 + k +N)4
,
c197 =
(96 + 145k + 59k2 + 6k3 + 143N + 133kN + 23k2N + 64N2 + 26kN2 + 9N3)
(2 +N)(2 + k +N)4
,
c198 =
(64 + 113k + 51k2 + 6k3 + 95N + 101kN + 19k2N + 40N2 + 18kN2 + 5N3)
(2 +N)(2 + k +N)4
,
c199 = −(96 + 171k + 84k
2 + 12k3 + 149N + 167kN + 38k2N + 69N2 + 36kN2 + 10N3)
(2 +N)(2 + k +N)4
,
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c200 =
2(48 + 97k + 47k2 + 6k3 + 71N + 85kN + 17k2N + 28N2 + 14k N2 + 3N3)
(2 +N)(2 + k +N)4
,
c201 = −2(48 + 123k + 72k
2 + 12k3 + 77N + 119kN + 32k2N + 33N2 + 24kN2 + 4N3)
(2 +N)(2 + k +N)4
,
c202 = −2(−16− 65k − 39k
2 − 6k3 − 23N − 53kN − 13k2N − 4N2 − 6k N2 +N3)
(2 +N)(2 + k +N)4
,
c203 = − 1
8(2 +N)2(2 + k +N)4
(−2240− 3524k − 1367k2 + 84k3 + 84k4 − 5948N − 7264kN
− 1664k2N + 392k3N + 96k4N − 6297N2 − 5502kN2 − 487k2N2 + 220k3N2 − 3318N3
− 1820kN3 + 2k2N3 − 873N4 − 226kN4 − 92N5),
c204 = − 1
24(2 +N)2(2 + k +N)4
(−960− 44k + 1835k2 + 1308k3 + 252k4 − 724N + 4144kN
+ 6536k2N + 2664k3N + 288k4N + 1365N2 + 7174kN2 + 5795k2N2 + 1140k3N2
+ 1878N3 + 3996kN3 + 1494k2N3 + 781N4 + 714kN4 + 108N5),
c205 =
(72k + 45k2 + 6k3 − 8N + 40k N + 7k2N − 21N2 − 6k N2 − 7N3)
(2 +N)(2 + k +N)4
,
c206 =
(96 + 168k + 69k2 + 6k3 + 136N + 136kN + 19k2N + 51N2 + 18kN2 + 5N3)
(2 +N)(2 + k +N)4
,
c207 =
2(−48− 120k − 57k2 − 6k3 − 64N − 88k N − 13k2N − 15N2 − 6k N2 +N3)
(2 +N)(2 + k +N)4
,
c208 =
1
4(2 +N)2(2 + k +N)5
i(−320 − 132k + 305k2 + 324k3 + 84k4 − 444N + 976kN
+ 1708k2N + 800k3N + 96k4N − 49N2 + 1786kN2 + 1629k2N2 + 364k3N2 + 134N3
+ 940kN3 + 426k2N3 + 51N4 + 150kN4 + 4N5),
c209 =
1
(2 +N)2(2 + k +N)5
i(480 + 1764k + 2169k2 + 1008k3 + 156k4 + 1500N + 4412kN
+ 4196k2N + 1394k3N + 132k4N + 1891N2 + 4226kN2 + 2771k2N2 + 490k3N2 + 1202N3
+ 1806kN3 + 608k2N3 + 377N4 + 284kN4 + 46N5),
c210 =
1
2(2 +N)2(2 + k +N)5
i(1280 + 2892k + 2089k2 + 660k3 + 84k4 + 4212N + 8280kN
+ 5088k2N + 1256k3N + 96k4N + 5343N2 + 8346kN2 + 3721k2N2 + 508k3N2 + 3218N3
+ 3524kN3 + 850k2N3 + 919N4 + 526kN4 + 100N5),
c211 =
1
2(2 +N)2(2 + k +N)5
i(1280 + 2892k + 2273k2 + 740k3 + 84k4 + 4212N + 8040kN
+ 5124k2N + 1264k3N + 96k4N + 5399N2 + 8098kN2 + 3661k2N2 + 492k3N2 + 3350N3
+ 3492kN3 + 834k2N3 + 1003N4 + 542kN4 + 116N5),
c212 =
1
12(2 +N)2(2 + k +N)5
i(32 + 55k + 18k2 + 41N + 35k N + 11N2)(60 + 37k + 14k2
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+ 161N + 95kN + 16k2N + 107N2 + 42kN2 + 20N3),
c213 =
1
6(2 +N)2(2 + k +N)5
i(2880 + 7988k + 8087k2 + 3320k3 + 468k4 + 8716N + 19784kN
+ 15598k2N + 4586k3N + 396k4N + 10577N2 + 18582kN2 + 10183k2N2 + 1598k3N2
+ 6420N3 + 7750kN3 + 2204k2N3 + 1925N4 + 1192kN4 + 226N5),
c214 =
1
6(2 +N)2(2 + k +N)5
i(3364k + 5695k2 + 2920k3 + 468k4 − 484N + 7456kN
+ 10538k2N + 3970k3N + 396k4N − 767N2 + 6774kN2 + 6827k2N2 + 1390k3N2 − 360N3
+ 2894kN3 + 1492k2N3 − 47N4 + 464kN4 + 2N5),
c215 =
1
6(2 +N)2(2 + k +N)5
i(960 + 2260k + 2083k2 + 1132k3 + 252k4 + 5228N + 10720kN
+ 7964k2N + 2704k3N + 288k4N + 8269N2 + 13230kN2 + 6911k2N2 + 1204k3N2
+ 5562N3 + 6164kN3 + 1726k2N3 + 1681N4 + 962kN4 + 188N5),
c216 =
1
12(2 +N)2(2 + k +N)5
i(3840 + 9188k + 7331k2 + 2348k3 + 252k4 + 12124N + 24632kN
+ 16012k2N + 3920k3N + 288k4N + 15173N2 + 24294kN2 + 11239k2N2 + 1508k3N2
+ 9282N3 + 10348kN3 + 2534k2N3 + 2753N4 + 1594kN4 + 316N5),
c217 =
1
4(2 +N)2(2 + k +N)5
i(640 + 532k − 337k2 − 388k3 − 84k4 + 1580N + 520kN
− 1324k2N − 768k3N − 96k4N + 1481N2 − 226kN2 − 1253k2N2 − 332k3N2 + 658N3
− 340kN3 − 338k2N3 + 141N4 − 78kN4 + 12N5),
c218 = −2(k −N)(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
3(2 +N)(2 + k +N)5
,
c219 =
1
6(2 +N)2(2 + k +N)6
(32 + 55k + 18k2 + 41N + 35kN + 11N2)(60 + 77k + 22k2
+ 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3),
c220 = −i(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
2(2 +N)(2 + k +N)4
,
c221 = −i(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)4
,
c222 = −2(k −N)(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
3(2 +N)(2 + k +N)5
,
c223 = −i(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
2(2 +N)(2 + k +N)4
,
c224 = − 1
48(2 +N)2(2 + k +N)4
(−3840− 2860k + 2635k2 + 2448k3 + 468k4 − 10292N
− 5440kN + 5740k2N + 3462k3N + 396k4N − 10443N2 − 2878kN2 + 4417k2N2
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+ 1254k3N2 − 4902N3 − 150kN3 + 1104k2N3 − 1045N4 + 132kN4 − 78N5),
c225 =
3
2
,
c226 = −3(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
2(2 +N)(2 + k +N)2
,
c227 = −2i(144 + 295k + 171k
2 + 30k3 + 257N + 335kN + 95k2N + 142N2 + 90k N2 + 25N3)
3(2 +N)(2 + k +N)3
,
c228 = −2i(96 + 271k + 171k
2 + 30k3 + 209N + 323kN + 95k2N + 130N2 + 90kN2 + 25N3)
3(2 +N)(2 + k +N)3
,
c229 = −4(96 + 223k + 147k
2 + 30k3 + 161N + 251kN + 83k2N + 82N2 + 66kN2 + 13N3)
3(2 +N)(2 + k +N)4
,
c230 =
3(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c231 = − 1
3(2 +N)(2 + k +N)4
i(−432 − 812k − 427k2 − 40k3 + 12k4 − 988N − 1184kN
− 133k2N + 176k3N + 36k4N − 957N2 − 706kN2 + 96k2N2 + 82k3N2 − 537N3
− 278kN3 + 12k2N3 − 174N4 − 58kN4 − 24N5),
c232 =
3i(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)3
,
c233 =
i(96 + 116k + 45k2 + 6k3 + 124N + 100kN + 19k2N + 47N2 + 18kN2 + 5N3)
3(2 +N)(2 + k +N)4
,
c234 =
2i(480 + 1048k + 441k2 + 30k3 + 728N + 824kN + 95k2N + 271N2 + 90kN2 + 25N3)
3(2 +N)(2 + k +N)4
,
c235 =
1
3(2 +N)(2 + k +N)4
2i(864 + 1432k + 537k2 + 30k3 + 1304N + 1208kN + 143k2N
+ 559N2 + 186kN2 + 73N3),
c236 =
1
3(2 +N)(2 + k +N)4
2i(768 + 1336k + 513k2 + 30k3 + 1160N + 1112kN + 131k2N
+ 487N2 + 162kN2 + 61N3),
c237 =
1
3(2 +N)(2 + k +N)4
2i(576 + 1144k + 465k2 + 30k3 + 872N + 920kN + 107k2N
+ 343N2 + 114kN2 + 37N3),
c238 = − 1
3(2 +N)(2 + k +N)4
i(−360 − 366k − 111k2 − 10k3 − 822N − 572kN − 53k2N
+ 16k3N − 613N2 − 228kN2 + 16k2N2 − 177N3 − 16k N3 − 16N4),
c239 = −4i(180 + 279k + 155k
2 + 30k3 + 315N + 319kN + 87k2N + 174N2 + 86k N2 + 31N3)
3(2 +N)(2 + k +N)4
,
c240 =
i(−540− 495k − 130k2 − 747N − 315kN + 16k2N − 257N2 − 16N3)
3(2 +N)(2 + k +N)3
,
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c241 = −2i(144 + 271k + 159k
2 + 30k3 + 233N + 299kN + 89k2N + 118N2 + 78k N2 + 19N3)
3(2 +N)(2 + k +N)4
,
c242 =
2i(k −N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c243 = − 1
3(2 +N)(2 + k +N)5
8(180 + 321k + 175k2 + 30k3 + 453N + 647kN + 264k2N
+ 30k3N + 420N2 + 421kN2 + 93k2N2 + 167N3 + 87kN3 + 24N4),
c244 = − 1
3(2 +N)(2 + k +N)5
2(360 + 514k + 261k2 + 46k3 + 1034N + 1200kN + 441k2N
+ 44k3N + 1023N2 + 850kN2 + 170k2N2 + 427N3 + 190kN3 + 64N4),
c245 = − 1
3(2 +N)(2 + k +N)5
2(360 + 770k + 517k2 + 110k3 + 778N + 1328kN + 633k2N
+ 76k3N + 639N2 + 786kN2 + 202k2N2 + 235N3 + 158kN3 + 32N4),
c246 = −12(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c247 = −6(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c248 =
(k −N)(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
6(2 +N)(2 + k +N)3
,
c249 =
8
(2 + k +N)2
,
c250 = −4(192 + 319k + 171k
2 + 30k3 + 305N + 347kN + 95k2N + 154N2 + 90kN2 + 25N3)
3(2 +N)(2 + k +N)4
,
c251 = −4(127k + 123k
2 + 30k3 + 17N + 155kN + 71k2N + 10N2 + 42kN2 +N3)
3(2 +N)(2 + k +N)4
,
c252 =
1
6(2 +N)(2 + k +N)3
(−288 + 160k + 357k2 + 102k3 − 304N + 320kN + 227k2N
− 101N2 + 114kN2 − 11N3),
c253 =
1
6(2 +N)(2 + k +N)3
(672 + 1024k + 549k2 + 102k3 + 1040N + 1136kN + 323k2N
+ 523N2 + 306kN2 + 85N3),
c254 = − 1
3(2 +N)(2 + k +N)4
2i(90k + 76k2 + 16k3 + 90N + 352kN + 221k2N + 38k3N
+ 166N2 + 319kN2 + 101k2N2 + 92N3 + 79kN3 + 16N4),
c255 =
1
3(2 +N)(2 + k +N)4
2i(26k + 12k2 + 154N + 320kN + 173k2N + 30k3N + 262N2
+ 335kN2 + 93k2N2 + 140N3 + 87kN3 + 24N4),
c256 = − 1
3(2 +N)(2 + k +N)4
2i(−118k − 124k2 − 32k3 + 298N + 248kN + 73k2N + 14k3N
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+ 470N2 + 367kN2 + 77k2N2 + 240N3 + 103kN3 + 40N4),
c257 =
1
3(2 +N)(2 + k +N)4
2i(58k + 28k2 + 122N + 336kN + 181k2N + 30k3N + 230N2
+ 335kN2 + 93k2N2 + 132N3 + 87kN3 + 24N4),
c258 = − 4i(k −N)
3(2 + k +N)3
, c259 = −4i(k −N)(23 + 12k + 12N)
3(2 + k +N)3
, c260 = − 4i
(2 + k +N)2
,
c261 =
(k −N)(16 + 21k + 6k2 + 19N + 13kN + 5N2)
3(2 +N)(2 + k +N)4
,
c262 = −(k −N)(13k + 6k
2 + 3N + 9k N +N2)
3(2 +N)(2 + k +N)4
,
c263 =
2(180 + 271k + 138k2 + 24k3 + 323N + 325kN + 82k2N + 185N2 + 94kN2 + 34N3)
3(2 +N)(2 + k +N)4
,
c264 =
2(k −N)(8 + 17k + 6k2 + 11N + 11kN + 3N2)
3(2 +N)(2 + k +N)4
,
c265 = −2(k −N)(16 + 21k + 6k
2 + 19N + 13kN + 5N2)
3(2 +N)(2 + k +N)4
,
c266 =
(k −N)(−32− 3k + 6k2 − 29N + k N − 7N2)
3(2 +N)(2 + k +N)4
,
c267 = −(k −N)(48 + 37k + 6k
2 + 51N + 21kN + 13N2)
3(2 +N)(2 + k +N)4
,
c268 =
2(k −N)(32 + 29k + 6k2 + 35N + 17kN + 9N2)
3(2 +N)(2 + k +N)4
,
c269 = −2(k −N)(−8 + 9k + 6k
2 − 5N + 7k N −N2)
3(2 +N)(2 + k +N)4
,
c270 = − 1
3(2 +N)(2 + k +N)4
i(576 + 1024k + 573k2 + 102k3 + 992N + 1184kN + 335k2N
+ 547N2 + 330kN2 + 97N3),
c271 =
i(448k + 429k2 + 102k3 + 128N + 608kN + 263k2N + 115N2 + 186kN2 + 25N3)
3(2 +N)(2 + k +N)4
,
c272 =
2i(k −N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c273 =
1
3(2 +N)(2 + k +N)4
(96 + 908k + 930k2 + 309k3 + 30k4 + 196N + 1124kN + 681k2N
+ 89k3N + 10N2 + 289kN2 + 67k2N2 − 79N3 − 19kN3 − 23N4),
c274 = − 1
3(2 +N)(2 + k +N)4
(864 + 1856k + 1293k2 + 351k3 + 30k4 + 1648N + 2432kN
+ 984k2N + 101k3N + 1075N2 + 925kN2 + 133k2N2 + 284N3 + 95kN3 + 25N4),
c275 =
1
(2 +N)(2 + k +N)4
(256 + 324k + 135k2 + 18k3 + 412N + 396kN + 123k2N + 12k3N
333
+ 221N2 + 140kN2 + 26k2N2 + 39N3 + 10k N3),
c276 =
3i(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c277 =
i(16 + 47k + 18k2 + 25N + 31kN + 7N2)
(2 +N)(2 + k +N)3
,
c278 =
6i(8 + 17k + 6k2 + 11N + 11k N + 3N2)
(2 +N)(2 + k +N)3
,
c279 =
2i(40 + 59k + 18k2 + 49N + 37kN + 13N2)
(2 +N)(2 + k +N)3
,
c280 =
2i(107k + 102k2 + 24k3 + 37N + 151kN + 64k2N + 35N2 + 48kN2 + 8N3)
3(2 +N)(2 + k +N)4
,
c281 =
2i(96 + 203k + 126k2 + 24k3 + 181N + 247kN + 76k2N + 107N2 + 72kN2 + 20N3)
3(2 +N)(2 + k +N)4
,
c282 =
2i(48 + 155k + 114k2 + 24k3 + 109N + 199kN + 70k2N + 71N2 + 60k N2 + 14N3)
3(2 +N)(2 + k +N)4
,
c283 =
6(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c284 = −2i(288 + 622k + 285k
2 + 30k3 + 386N + 470kN + 71k2N + 109N2 + 42k N2 +N3)
3(2 +N)(2 + k +N)4
,
c285 =
1
3(2 +N)(2 + k +N)5
2i(768 + 1760k + 1259k2 + 347k3 + 30k4 + 1504N + 2336kN
+ 948k2N + 93k3N + 1013N2 + 915kN2 + 127k2N2 + 286N3 + 105kN3 + 29N4),
c286 =
1
3(2 +N)(2 + k +N)5
2i(576 + 1512k + 1161k2 + 335k3 + 30k4 + 1080N + 1944kN
+ 866k2N + 93k3N + 639N2 + 683kN2 + 107k2N2 + 132N3 + 53kN3 + 5N4),
c287 = − 1
3(2 +N)(2 + k +N)5
2i(672 + 1716k + 1318k2 + 373k3 + 30k4 + 1212N + 2188kN
+ 1031k2N + 121k3N + 670N2 + 743kN2 + 145k2N2 + 109N3 + 43kN3 − 3N4),
c288 =
1
3(2 +N)(2 + k +N)5
2i(288 + 646k + 535k2 + 203k3 + 30k4 + 650N + 1078kN + 574k2N
+ 105k3N + 547N2 + 601kN2 + 153k2N2 + 206N3 + 115kN3 + 29N4),
c289 = − 1
3(2 +N)(2 + k +N)5
2i(274k + 404k2 + 193k3 + 30k4 + 14N + 458kN + 451k2N
+ 109k3N + 2N2 + 229kN2 + 119k2N2 − 9N3 + 33kN3 − 3N4),
c290 = −2i(k −N)(20 + 31k + 10k
2 + 35N + 41kN + 8k2N + 21N2 + 14kN2 + 4N3)
3(2 +N)(2 + k +N)5
,
c291 = − 1
3(2 +N)(2 + k +N)5
2i(−96 − 44k + 59k2 + 26k3 − 292N − 148kN + 83k2N + 28k3N
− 343N2 − 172kN2 + 18k2N2 − 177N3 − 62kN3 − 32N4),
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c292 = − 1
3(2 +N)(2 + k +N)5
2i(864 + 1750k + 1089k2 + 214k3 + 1562N + 2166kN + 755k2N
+ 32k3N + 921N2 + 710kN2 + 68k2N2 + 193N3 + 36kN3 + 8N4),
c293 = − 1
3(2 +N)(2 + k +N)5
2i(−192− 622k − 423k2 − 82k3 − 338N − 582kN − 65k2N
+ 52k3N − 147N2 − 38k N2 + 100k2N2 − 7N3 + 36kN3 + 4N4),
c294 =
1
3(2 +N)(2 + k +N)5
4i(576 + 1295k + 968k2 + 293k3 + 30k4 + 1153N + 1811kN
+ 828k2N + 111k3N + 821N2 + 786kN2 + 154k2N2 + 253N3 + 108kN3 + 29N4),
c295 = − 1
3(2 +N)(2 + k +N)5
4i(192 + 779k + 741k2 + 259k3 + 30k4 + 325N + 1023kN
+ 633k2N + 103k3N + 108N2 + 342kN2 + 108k2N2 − 34N3 + 14kN3 − 15N4),
c296 =
1
3(2 +N)(2 + k +N)5
2i(864 + 1998k + 1448k2 + 393k3 + 30k4 + 1890N + 2990kN
+ 1307k2N + 149k3N + 1466N2 + 1409kN2 + 267k2N2 + 491N3 + 213kN3 + 61N4),
c297 = − 4(k −N)
3(2 + k +N)3
, c298 =
8(k −N)
3(2 + k +N)3
,
c299 = −2(540 + 821k + 262k
2 + 961N + 1099kN + 212k2N + 583N2 + 378kN2 + 112N3)
3(2 +N)(2 + k +N)4
,
c300 = −2(540 + 565k + 134k
2 + 1217N + 971kN + 148k2N + 839N2 + 378kN2 + 176N3)
3(2 +N)(2 + k +N)4
,
c301 = − 1
3(2 +N)(2 + k +N)5
4(360 + 642k + 389k2 + 78k3 + 906N + 1264kN + 537k2N
+ 60k3N + 831N2 + 818kN2 + 186k2N2 + 331N3 + 174kN3 + 48N4),
c302 = − 1
3(2 +N)(2 + k +N)4
2(−304− 596k − 247k2 − 18k3 − 548N − 668kN − 51k2N
+ 36k3N − 365N2 − 280kN2 + 10k2N2 − 139N3 − 70k N3 − 24N4),
c303 = − 1
3(2 +N)(2 + k +N)5
2(1440 + 3880k + 3304k2 + 1113k3 + 126k4 + 2600N + 6040kN
+ 4229k2N + 1143k3N + 108k4N + 1024N2 + 2639kN2 + 1645k2N2 + 318k3N2 − 493N3
+ 89kN3 + 180k2N3 − 411N4 − 102kN4 − 72N5),
c304 = − 1
3(2 +N)(2 + k +N)5
2(−192 + 1204k + 1877k2 + 863k3 + 126k4 − 1012N + 1100kN
+ 2162k2N + 883k3N + 108k4N − 1969N2 − 613kN2 + 675k2N2 + 246k3N2 − 1596N3
− 785kN3 + 36k2N3 − 563N4 − 174kN4 − 72N5),
c305 = − 1
3(2 +N)(2 + k +N)5
2(−448− 1100k − 789k2 − 213k3 − 18k4 − 1044N − 1660kN
− 492k2N + 95k3N + 36k4N − 1007N2 − 1005kN2 − 33k2N2 + 70k3N2 − 562N3
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− 377kN3 − 12k2N3 − 179N4 − 70kN4 − 24N5),
c306 =
4(18 + 18k + 5k2 + 18N + 8kN + 5N2)(32 + 55k + 18k2 + 41N + 35k N + 11N2)
3(2 +N)(2 + k +N)6
,
c307 =
(k −N)
12(2 + k +N)
,
c308 = −(k −N)(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42k N2 + 16N3)
12(2 +N)(2 + k +N)3
,
c309 =
3(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42k N2 + 16N3)
4(2 +N)(2 + k +N)2
,
c310 = −i(180 + 311k + 171k
2 + 30k3 + 283N + 335kN + 95k2N + 142N2 + 86kN2 + 23N3)
3(2 +N)(2 + k +N)3
,
c311 = −2(180 + 279k + 155k
2 + 30k3 + 315N + 319kN + 87k2N + 174N2 + 86kN2 + 31N3)
3(2 +N)(2 + k +N)4
,
c312 = −(360 + 574k + 279k
2 + 42k3 + 614N + 676kN + 169k2N + 341N2 + 196kN2 + 61N3)
12(2 +N)(2 + k +N)3
,
c313 =
1
3(2 +N)(2 + k +N)4
2i(240 + 522k + 328k2 + 64k3 + 462N + 666kN + 213k2N
+ 2k3N + 302N2 + 241kN2 + 15k2N2 + 82N3 + 23k N3 + 8N4),
c314 = − 1
3(2 +N)(2 + k +N)4
2i(−192− 330k − 180k2 − 32k3 − 246N − 242kN − 27k2N
+ 14k3N − 58N2 + 35kN2 + 41k2N2 + 24N3 + 33kN3 + 8N4),
c315 = −4i(6 + 21k + 8k
2 + 21N + 20kN + 8N2)
3(2 + k +N)3
,
c316 = −6(8 + 17k + 6k
2 + 11N + 11kN + 3N2)
(2 +N)(2 + k +N)3
,
c317 = −6(16 + 21k + 6k
2 + 19N + 13k N + 5N2)
(2 +N)(2 + k +N)3
,
c318 = −(107k + 102k
2 + 24k3 + 37N + 151kN + 64k2N + 35N2 + 48k N2 + 8N3)
3(2 +N)(2 + k +N)4
,
c319 = −(96 + 203k + 126k
2 + 24k3 + 181N + 247kN + 76k2N + 107N2 + 72kN2 + 20N3)
3(2 +N)(2 + k +N)4
,
c320 = −2(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)3
,
c321 = −2(8 + 43k + 18k
2 + 17N + 29k N + 5N2)
(2 +N)(2 + k +N)3
,
c322 = −(16 + 47k + 18k
2 + 25N + 31k N + 7N2)
(2 +N)(2 + k +N)3
,
c323 =
(96 + 116k + 45k2 + 6k3 + 124N + 100kN + 19k2N + 47N2 + 18kN2 + 5N3)
3(2 +N)(2 + k +N)4
,
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c324 = −3(16 + 21k + 6k
2 + 19N + 13k N + 5N2)
(2 +N)(2 + k +N)3
,
c325 = −3(13k + 6k
2 + 3N + 9kN +N2)
(2 +N)(2 + k +N)3
,
c326 =
i(360 + 526k + 255k2 + 42k3 + 662N + 652kN + 157k2N + 389N2 + 196kN2 + 73N3)
3(2 +N)(2 + k +N)4
,
c327 =
3i(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c328 = − 1
6(2 +N)(2 + k +N)4
i(−360 − 710k − 395k2 − 40k3 + 12k4 − 478N − 544kN
+ 97k2N + 200k3N + 36k4N + 3N2 + 384kN2 + 484k2N2 + 130k3N2 + 279N3 + 450kN3
+ 172k2N3 + 150N4 + 106kN4 + 24N5),
c329 =
(360 + 546k + 237k2 + 30k3 + 642N + 682kN + 155k2N + 377N2 + 212kN2 + 71N3)
6(2 +N)(2 + k +N)3
,
c330 =
(360 + 530k + 237k2 + 30k3 + 658N + 674kN + 155k2N + 385N2 + 212kN2 + 71N3)
6(2 +N)(2 + k +N)3
,
c331 = −(−180− 147k + 39k
2 + 30k3 − 447N − 353kN − 25k2N − 334N2 − 166kN2 − 73N3)
6(2 +N)(2 + k +N)3
,
c332 = −(−180− 163k + 39k
2 + 30k3 − 431N − 361kN − 25k2N − 326N2 − 166kN2 − 73N3)
6(2 +N)(2 + k +N)3
,
c333 =
3i(20 + 21k + 6k2 + 25N + 13kN + 7N2)
2(2 +N)(2 + k +N)3
,
c334 = −2i(180 + 271k + 138k
2 + 24k3 + 323N + 325kN + 82k2N + 185N2 + 94k N2 + 34N3)
3(2 +N)(2 + k +N)4
,
c335 =
i(k −N)(16 + 21k + 6k2 + 19N + 13kN + 5N2)
3(2 +N)(2 + k +N)4
,
c336 =
3(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42k N2 + 16N3)
2(2 +N)(2 + k +N)3
,
c337 =
i(k −N)(16 + 21k + 6k2 + 19N + 13kN + 5N2)
2(2 +N)(2 + k +N)4
,
c338 =
2(k −N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c339 = − 1
6(2 +N)(2 + k +N)4
i(384 + 976k + 661k2 + 134k3 + 848N + 1368kN + 491k2N
+ 16k3N + 611N2 + 546kN2 + 56k2N2 + 173N3 + 56kN3 + 16N4),
c340 = −2i(144 + 271k + 159k
2 + 30k3 + 233N + 299kN + 89k2N + 118N2 + 78k N2 + 19N3)
3(2 +N)(2 + k +N)4
,
c341 =
1
6(2 +N)(2 + k +N)4
i(−192− 108k + 25k2 + 14k3 − 84N + 172kN + 135k2N + 16k3N
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+ 139N2 + 234kN2 + 56k2N2 + 97N3 + 56k N3 + 16N4),
c342 = −i(180 + 287k + 159k
2 + 30k3 + 307N + 323kN + 89k2N + 166N2 + 86kN2 + 29N3)
3(2 +N)(2 + k +N)4
,
c343 =
6
(2 + k +N)2
, c344 =
6i(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c345 = −i(180 + 263k + 147k
2 + 30k3 + 331N + 311kN + 83k2N + 190N2 + 86kN2 + 35N3)
3(2 +N)(2 + k +N)4
,
c346 = −i(360 + 430k + 51k
2 − 30k3 + 758N + 724kN + 97k2N + 521N2 + 292kN2 + 109N3)
3(2 +N)(2 + k +N)4
,
c347 = −i(180 + 279k + 155k
2 + 30k3 + 315N + 319kN + 87k2N + 174N2 + 86kN2 + 31N3)
3(2 +N)(2 + k +N)4
,
c348 = −i(360 + 414k + 43k
2 − 30k3 + 774N + 716kN + 93k2N + 537N2 + 292kN2 + 113N3)
3(2 +N)(2 + k +N)4
,
c349 = −2i(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
(2 +N)(2 + k +N)4
,
c350 = −4i(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
(2 +N)(2 + k +N)4
,
c351 = −2i(180 + 223k + 62k
2 + 371N + 341kN + 58k2N + 245N2 + 126kN2 + 50N3)
3(2 +N)(2 + k +N)4
,
c352 = −4i(180 + 235k + 68k
2 + 359N + 347kN + 61k2N + 233N2 + 126kN2 + 47N3)
3(2 +N)(2 + k +N)4
,
c353 = − 1
3(2 +N)(2 + k +N)5
2i(180 + 353k + 202k2
+ 36k3 + 421N + 673kN + 293k2N + 36k3N + 367N2 + 417kN2 + 99k2N2 + 136N3
+ 81kN3 + 18N4),
c354 = − 1
3(2 +N)(2 + k +N)5
2i(900 + 1573k + 887k2 + 162k3 + 2297N + 3179kN
+ 1300k2N + 144k3N + 2144N2 + 2085kN2 + 459k2N2 + 863N3 + 441kN3 + 126N4),
c355 = − 1
3(2 +N)(2 + k +N)5
2i(180 + 273k + 122k2 + 16k3 + 501N + 633kN + 233k2N
+ 26k3N + 487N2 + 437kN2 + 89k2N2 + 196N3 + 91kN3 + 28N4),
c356 = − 1
3(2 +N)(2 + k +N)5
2i(900 + 1653k + 967k2 + 182k3 + 2217N + 3219kN
+ 1360k2N + 154k3N + 2024N2 + 2065kN2 + 469k2N2 + 803N3 + 431kN3 + 116N4),
c357 =
1
3(2 +N)(2 + k +N)5
2i(−180− 145k + 136k2 + 141k3 + 30k4 − 629N − 669kN
− 92k2N + 35k3N − 709N2 − 614kN2 − 98k2N2 − 317N3 − 152kN3 − 49N4),
c358 = − 1
3(2 +N)(2 + k +N)5
2i(900 + 1781k + 1225k2 + 339k3 + 30k4 + 2089N + 3183kN
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+ 1501k2N + 215k3N + 1802N2 + 1888kN2 + 460k2N2 + 682N3 + 370kN3 + 95N4),
c359 =
1
3(2 +N)(2 + k +N)5
2i(−180− 305k − 24k2 + 101k3 + 30k4 − 469N − 749kN
− 212k2N + 15k3N − 469N2 − 574kN2 − 118k2N2 − 197N3 − 132kN3 − 29N4),
c360 = − 1
3(2 +N)(2 + k +N)5
2i(900 + 1621k + 1065k2 + 299k3 + 30k4 + 2249N + 3103kN
+ 1381k2N + 195k3N + 2042N2 + 1928kN2 + 440k2N2 + 802N3 + 390kN3 + 115N4),
c361 =
i(−180− 199k + 15k2 + 30k3 − 395N − 379kN − 37k2N − 284N2 − 166kN2 − 61N3)
3(2 +N)(2 + k +N)4
,
c362 = − 1
3(2 +N)(2 + k +N)4
i(360 + 494k + 213k2 + 30k3 + 694N + 656kN + 143k2N
+ 427N2 + 212kN2 + 83N3),
c363 =
i(−180− 167k + 31k2 + 30k3 − 427N − 363kN − 29k2N − 316N2 − 166kN2 − 69N3)
3(2 +N)(2 + k +N)4
,
c364 = − 1
3(2 +N)(2 + k +N)4
i(360 + 526k + 229k2 + 30k3 + 662N + 672kN + 151k2N
+ 395N2 + 212kN2 + 75N3),
c365 =
1
3(2 +N)(2 + k +N)5
i(k −N)(96 + 249k + 159k2 + 30k3 + 167N + 269kN + 83k2N
+ 84N2 + 66kN2 + 13N3),
c366 = − 1
3(2 +N)(2 + k +N)5
i(1080 + 2022k + 1338k2 + 357k3 + 30k4 + 2622N + 3770kN
+ 1703k2N + 233k3N + 2344N2 + 2317kN2 + 541k2N2 + 915N3 + 469kN3 + 131N4),
c367 =
1
3(2 +N)(2 + k +N)5
i(k −N)(64 + 220k + 153k2 + 30k3 + 132N + 252kN + 83k2N
+ 75N2 + 66kN2 + 13N3),
c368 =
1
3(2 +N)(2 + k +N)5
i(k −N)(128 + 284k + 169k2 + 30k3 + 228N + 316kN + 91k2N
+ 123N2 + 82k N2 + 21N3),
c369 =
1
3(2 +N)(2 + k +N)5
i(k −N)(160 + 316k + 177k2 + 30k3 + 276N + 348kN + 95k2N
+ 147N2 + 90k N2 + 25N3),
c370 =
i(k −N)(32 + 188k + 145k2 + 30k3 + 84N + 220kN + 79k2N + 51N2 + 58kN2 + 9N3)
3(2 +N)(2 + k +N)5
,
c371 =
1
3(2 +N)(2 + k +N)5
2i(360 + 738k + 638k2 + 237k3 + 30k4 + 810N + 1182kN
+ 647k2N + 113k3N + 664N2 + 633kN2 + 169k2N2 + 247N3 + 121kN3 + 35N4),
c372 =
1
3(2 +N)(2 + k +N)5
4(144 + 323k + 209k2 + 42k3 + 325N + 467kN + 160k2N + 6k3N
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+ 260N2 + 211kN2 + 23k2N2 + 91N3 + 31k N3 + 12N4),
c373 = − 1
3(2 +N)(2 + k +N)5
(576 + 1352k + 913k2 + 190k3 + 1240N + 1912kN + 733k2N
+ 44k3N + 919N2 + 808kN2 + 114k2N2 + 285N3 + 98kN3 + 32N4),
c374 = −(k −N)(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42k N2 + 16N3)
3(2 +N)(2 + k +N)5
,
c375 = −(k −N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c376 = − 1
3(2 +N)(2 + k +N)5
(−360− 590k − 414k2 − 139k3 − 18k4 − 598N − 374kN
+ 127k2N + 163k3N + 36k4N − 148N2 + 521kN2 + 517k2N2 + 126k3N2 + 211N3
+ 495kN3 + 172k2N3 + 139N4 + 110kN4 + 24N5),
c377 = − 1
3(2 +N)(2 + k +N)5
(1800 + 3574k + 2740k2 + 953k3 + 126k4 + 5246N + 8554kN
+ 5093k2N + 1279k3N + 108k4N + 5770N2 + 7205kN2 + 2929k2N2 + 390k3N2 + 3021N3
+ 2543kN3 + 516k2N3 + 755N4 + 318kN4 + 72N5),
c378 = − 1
3(2 +N)(2 + k +N)5
(2880 + 5500k + 3829k2 + 1151k3 + 126k4 + 7964N + 12406kN
+ 6686k2N + 1459k3N + 108k4N + 8281N2 + 9707kN2 + 3487k2N2 + 390k3N2 + 4020N3
+ 3065kN3 + 516k2N3 + 899N4 + 318kN4 + 72N5),
c379 = − 1
3(2 +N)(2 + k +N)5
(720 + 1336k + 675k2 + 59k3 − 18k4 + 2120N + 3478kN
+ 1720k2N + 343k3N + 36k4N + 2363N2 + 3023kN2 + 1075k2N2 + 126k3N2 + 1210N3
+ 1017kN3 + 172k2N3 + 283N4 + 110kN4 + 24N5),
c380 =
10(k −N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
.
The fusion rule is
[Φ˜
(1),i
3
2
] · [Φ˜(1),j3
2
] = [I ij] + δij [Φ
(1)
0 Φ
(1)
0 ] + [Φ
(1)
0 Φ
(1),ij
1 ] + [Φ
(1),i
1
2
Φ
(1),j
1
2
] + εijkl [Φ
(1)
0 Φ
(1),kl
1 ]
+ εijkl [Φ
(1),k
1
2
Φ
(1),l
1
2
] + δij [Φ
(1),k
1
2
Φ˜
(1),k
3
2
] + δij [Φ
(1)
0 Φ˜
(1)
2 ]
+ δij [Φ
(2)
0 ] + [Φ
(2),ij
1 ] + ε
ijkl [Φ
(2),kl
1 ] + δ
ij [Φ˜
(2)
2 ].
The OPEs between the higher spin-5
2
currents and the higher spin-3 current are given by
Φ˜
(1),i
3
2
(z) Φ˜
(1)
2 (w) =
1
(z − w)5 c1 Γ
i(w)
+
1
(z − w)4
[
c2G
i + c3 U Γ
i + c4 ∂Γ
i + c5 T
ij Γj + εijkl
(
c6 T
jk Γl + c7 Γ
j Γk Γl
)]
(w)
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+
1
(z − w)3
[
c8Φ
(2),i
1
2
+ c9Φ
(1)
0 Φ
(1),i
1
2
+ c10 LΓ
i + c11 ∂G
i + c12G
i U + c13 ∂U Γ
i + c14 U ∂Γ
i
+c15 U U Γ
i + c16G
j T ij + c17 ∂
2Γi + c18 (G
j Γi Γj + T ij U Γj) + c19 ∂T
ij Γj + c20 T
ij ∂Γj
+c21 (T˜
ij T˜ ij Γi + T ij T jk Γk) + c22 T
jk Γi Γj Γk + c23 Γ
i ∂Γj Γj + εijkl
{
c24G
j T kl + c25G
j Γk Γl
+c26 ∂T
jk Γl + c27 T
jk ∂Γl + c28 T
ij T kl Γi + c29 T
jk U Γl + c30 U Γ
j Γk Γl + c31 ∂(Γ
j Γk Γl)
}]
(w)
+
1
(z − w)2
[
c32 Φ˜
(2),i
3
2
+ c33 ∂Φ˜
(2),i
1
2
+ c34Φ
(1)
0 Φ˜
(1),i
3
2
+ c35Φ
(1),j
1
2
Φ
(1),ij
1 + c36 ∂Φ
(1)
0 Φ
(1),i
1
2
+c37Φ
(1)
0 ∂Φ
(1),i
1
2
+ c38 LG
i + c39 ∂LΓ
i + c40 L∂Γ
i + c41 LU Γ
i + c42 LT
ij Γj + c43 ∂
2Gi
+c44G
iGj Γj + c45 ∂G
i U + c46G
i ∂U + c47 ∂G
j T ij + c48G
j ∂T ij + c49G
i ∂Γi Γi
+c50G
i T ij T ij + c51 ∂G
j Γi Γj + c52G
j ∂Γi Γj + c53G
j Γi ∂Γj + c54G
i ∂Γj Γj + c55G
i T˜ ij T˜ ij
+c56G
i T ij Γi Γj + c57G
j T ik T kj + c58G
j T ij U + c59G
i U U + c60 ∂
2T ij Γj + c61 ∂T
ij ∂Γj
+c62 T
ij ∂2Γj + c63 ∂T
ij T ij Γi + c64 T
ij T ij ∂Γi + c65 ∂T˜
ij T˜ ij Γi + c66 T˜
ij T˜ ij ∂Γi
+c67 T
ij T ij U Γi + c68 ∂T
ij U Γj + c69 T
ij ∂U Γj + c70 T
ij U ∂Γj + c71 T
ij ∂Γi Γi Γj
+c72 ∂(T
jk Γi Γj Γk) + c73 ∂
2U Γi + c74 ∂U ∂Γ
i + c75 U ∂
2Γi + c76 ∂U U Γ
i + c77 U U ∂Γ
i
+c78 U U U Γ
i + c79 U Γ
i ∂Γj Γj + c80 Γ
i ∂2Γj Γj + c81 ∂
3Γi
+(1− δij)
(
c82
[1
2
(Gi T jk Γj Γk −Gi T ij Γi Γj) +Gj T ik Γj Γk
]
+ c83 ∂T
ik T kj Γj
+c84 T
ik ∂T kj Γj + c85 T
ik T kj ∂Γj + c86 T
ik T kj U Γj + c87 T
ik ∂Γj Γj Γk
+c88 (T
jk ∂Γi Γj Γk − T ij ∂Γi Γi Γj) + c89 ∂Γi ∂Γj Γj
)
+ εabcdc90 T
iq T ab T cd Γq
+εijkl
{
c91 LΓ
j Γk Γl + c92 LT
jk Γl + c93G
j Gk Γl + c94 ∂G
j T kl + c95G
j ∂T kl + c96G
i T ij T kl
+c97G
j ∂(Γk Γl) + c98 ∂G
j Γk Γl + c99G
j T kl U + c100G
j U Γk Γl + c101 ∂
2T jk Γl
+c102 (∂
2T jl Γk + ∂2T kl Γj) + c103 ∂T
jk ∂Γl + c104 T
jk ∂2Γl + c105 (∂T
ij T ik Γl − T ij ∂T ik Γl)
+c106 ∂T
ij T kl Γi + c107 T
ij ∂T kl Γi + c108 T
ij T kl ∂Γi + c109 (∂T
jk T jl Γj − T jk ∂T jl Γj)
+c110
[
T ij Γi ∂(Γk Γl)− ∂T ij Γi Γk Γl
]
+ c111 T
jk ∂Γj Γj Γl + c112 ∂T
jk U Γl + c113 T
jk ∂U Γl
+c114 T
jk U ∂Γl + c115 T
jk U U Γl + c116 ∂U Γ
j Γk Γl + c117 U ∂(Γ
j Γk Γl)
+c118 ∂
2Γj Γk Γl + c119 Γ
j ∂Γk ∂Γl
}]
(w)
+
1
(z − w)
[
3
7
∂
(
pole-2
)
+ c120 ∂
2Φ
(2),i
1
2
+ c121 ∂Φ
(1)
0 Φ˜
(1),i
3
2
+ c122Φ
(1)
0 ∂Φ˜
(1),i
3
2
+ c123 ∂
2(Φ
(1)
0 Φ
(1),i
1
2
)
+c124 LΦ
(2),i
1
2
+ c125 LΦ
(1)
0 Φ
(1),i
1
2
+ c126 L∂G
i + c127 ∂LG
i + c128 LG
i U + c129 LG
j T ij
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+c130 (LG
j Γi Γj + LT ij U Γj) + c131 ∂LT
ij Γj + c132 L∂T
ij Γj + c133 LT
ij ∂Γj
+c134 L T˜
ij T˜ ij Γi + c135 LT
jk Γi Γj Γk + c136 LU U Γ
i + c137 L∂U Γ
i + c138 LU ∂Γ
i
+c139 ∂LU Γ
i + c140 LΓ
i ∂Γj Γj + c141 L∂
2Γi + c142 ∂L ∂Γ
i + c143 ∂
3Gi + c144 ∂
2Gj Γi Γj
+c145 ∂G
i ∂Γi Γi + c146G
i ∂2Γi Γi + c147 ∂G
i T˜ ij T˜ ij + c148G
i ∂T˜ ij T˜ ij + c149 ∂
2Gj T ij
+c150 ∂G
j ∂T ij + c151G
j ∂2T ij + c152 ∂
2Gi U + c153 ∂G
i ∂U + c154G
i ∂2U + c155 ∂G
i U U
+c156G
i ∂U U + c157 ∂
3T ij Γj + c158 ∂
2T ij ∂Γj + c159 ∂T
ij ∂2Γj + c160 T
ij ∂3Γj
+c161 ∂T˜
ij ∂T˜ ij Γi + c162 ∂T˜
ij T˜ ij ∂Γi + c163 T˜
ij T˜ ij ∂2Γi + c164
[
∂2T ij U Γi + 2(T ij ∂U ∂Γj)
]
+c165 T
ij ∂2Γj + c166 T
ij U ∂2Γj + c167 ∂T
ij ∂U Γj + c168 ∂T
ij U Γj + c169 ∂
2(T jk Γi Γj Γk)
+c170 ∂
3U Γi + c171 ∂
2U ∂Γi + c172 ∂U ∂
2Γi + c173 U ∂
3Γi + c174 ∂(∂U U Γ
i) + c175
[
2 ∂U ∂U Γi
+U U ∂2Γi
]
+ c176 ∂
2Γi ∂Γi Γi + c177 Γ
i ∂3Γj Γj + c178 ∂
4Γi + (1− δij)
(
c179 LT
ik T kj Γj
+c180 (∂G
j T ik T kj +Gj T ik ∂T kj) + c181G
j ∂T ik T kj + c182 ∂G
j Γi Γj + c183 ∂G
j Γi ∂Γj
+c184G
j ∂2Γi Γj + c185G
j ∂Γi ∂Γj + c186G
j Γi ∂2Γj + c187
[
∂2T ik T kj Γj + 2(T ik ∂T kj ∂Γj)
]
+c188 T
ik ∂2T kj Γj + c189 T
ik T kj ∂2Γj + c190 (∂T
ik ∂T kj Γj + ∂2T˜ ij T˜ ij Γi) + c191 ∂T
ik T kj ∂Γj
+c192 ∂Γ
i ∂2Γj Γj + c193 ∂
2Γi ∂Γj Γj + c194 Γ
i ∂2Γj ∂Γj
)
+ εijkl
{
c195 LG
j T kl + c196 LG
j Γk Γl
+c197 LT
ij T kl Γi + c198 ∂LT
jk Γl + c199 L∂T
jk Γl + c200 LT
jk ∂Γl + c201 LT
jk U Γl
+c202 LU Γ
j Γk Γl + c203 ∂LΓ
j Γk Γl + c204 L∂(Γ
j Γk Γl) + c205G
j Gk ∂Γl + c206 ∂(G
j Gk) Γl
+c207 ∂
2(Gj T kl) + c208 ∂G
j T kl U + c209G
j ∂(T kl Γl) + c210 ∂
2Gj Γk Γl
+c211 (G
j ∂2Γk Γl +Gj Γk ∂2Γl) + c212G
j ∂Γk ∂Γl + c213 ∂G
j ∂(Γk Γl) + c214 ∂
3T jk Γl
+c215 ∂
2T jk ∂Γl + c216 ∂T
jk ∂2Γl + c217 T
jk ∂3Γl + c218 ∂
2T ij T kl Γi
+c219 (T
ij ∂2T kl Γi + 2 ∂T ij T kl ∂Γi) + c220 T
ij T kl ∂2Γi + c221 ∂T
ij ∂T kl Γi + c222 T
ij ∂T kl ∂Γi
+c223 ∂
2T jk T jl Γj + c224 ∂T
jk T jl Γj + c225 ∂
2T jk U Γl + c226 T
jk ∂2T jl Γj + c227 T
jk T jl ∂2Γj
+c228 ∂T
jk ∂U Γl + c229 ∂T
jk U ∂Γl + c230 T
jk ∂U ∂Γl + c231 ∂
2(U Γj Γk Γl) + c232 ∂Γ
j ∂Γk ∂Γl
+c233 (∂Γ
j Γk ∂2Γl + ∂Γj ∂2Γk Γl) + c234 ∂
3Γj Γk Γl
}]
(w) + · · · ,
where the coefficients are
c1 = − 32i k N(k −N)
(2 + k +N)2(5 + 4k + 4N + 3kN)
,
c2 = − 1
3(2 + k +N)2(5 + 4k + 4N + 3k N)
8(45 + 216k + 220k2 + 68k3 + 216N + 613kN
+ 400k2N + 60k3N + 220N2 + 400kN2 + 150k2N2 + 68N3 + 60k N3),
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c3 =
1
3(2 + k +N)3(5 + 4k + 4N + 3kN)
16i(45 + 216k + 220k2 + 68k3 + 216N + 478kN
+ 292k2N + 60k3N + 220N2 + 292kN2 + 69k2N2 + 68N3 + 60kN3),
c4 = −48i(k −N)(30 + 38k + 13k
2 + 38N + 44k N + 12k2N + 13N2 + 12kN2)
(2 + k +N)3(5 + 4k + 4N + 3kN)
,
c5 =
16(k −N)(30 + 38k + 13k2 + 38N + 44kN + 12k2N + 13N2 + 12kN2)
(2 + k +N)3(5 + 4k + 4N + 3kN)
,
c6 = − 1
3(2 + k +N)3(5 + 4k + 4N + 3k N)
8(45 + 126k + 106k2 + 29k3 + 126N + 238kN
+ 133k2N + 24k3N + 106N2 + 133kN2 + 33k2N2 + 29N3 + 24kN3),
c7 =
1
9(2 + k +N)4(5 + 4k + 4N + 3kN)
16i(90 + 162k + 98k2 + 19k3 + 162N + 236kN
+ 107k2N + 12k3N + 98N2 + 107kN2 + 30k2N2 + 19N3 + 12kN3),
c8 =
2(k −N)(40 + 23k + 23N + 6k N)
3(2 + k +N)(5 + 4k + 4N + 3kN)
,
c9 = − 1
3(2 +N)(2 + k +N)3(5 + 4k + 4N + 3kN)
2(k −N)(40 + 23k + 23N + 6k N)(60
+ 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3),
c10 = − 64i(k −N)(5 + 4k + 4N)
3(2 + k +N)2(5 + 4k + 4N + 3k N)
,
c11 = − 1
9(2 +N)(2 + k +N)3(5 + 4k + 4N + 3kN)
2(−2160− 408k + 3692k2 + 3383k3
+ 866k4 − 6288N − 460kN + 6179k2N + 3331k3N + 376k4N − 3592N2 + 6401kN2
+ 8407k2N2 + 2328k3N2 + 120k4N2 + 2685N3 + 9065kN3 + 5308k2N3 + 708k3N3
+ 2883N4 + 3588kN4 + 996k2N4 + 640N5 + 336kN5),
c12 = − 8(k −N)(−10 + k +N + 12kN)
3(2 + k +N)2(5 + 4k + 4N + 3k N)
,
c13 =
1
9(2 +N)(2 + k +N)4(5 + 4k + 4N + 3k N)
4i(−2160 + 1752k + 6500k2 + 4247k3
+ 866k4 − 4128N + 5516kN + 10535k2N + 4123k3N + 376k4N + 296N2 + 11801kN2
+ 10171k2N2 + 2292k3N2 + 120k4N2 + 4953N3 + 10901kN3 + 5236k2N3 + 600k3N3
+ 3315N4 + 3768kN4 + 888k2N4 + 640N5 + 336kN5),
c14 =
1
9(2 + k +N)4(5 + 4k + 4N + 3kN)
8i(540 + 42k − 868k2 − 565k3 − 94k4 + 2442N
+ 2132kN + 10k2N − 75k3N + 60k4N + 3272N2 + 2917kN2 + 380k2N2 − 24k3N2
+ 1742N3 + 1305kN3 + 120k2N3 + 320N4 + 168kN4),
c15 = − 80i(k −N)
(2 + k +N)2(5 + 4k + 4N + 3kN)
,
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c16 =
1
3(2 +N)(2 + k +N)3(5 + 4k + 4N + 3k N)
2i(−480− 304k + 484k2 + 531k3 + 138k4
− 2144N − 2312kN − 441k2N + 185k3N + 36k4N − 2828N2 − 2811kN2 − 745k2N2
− 30k3N2 − 1455N3 − 1097kN3 − 180k2N3 − 257N4 − 114kN4),
c17 = −16i(k −N)(130 + 217k + 85k
2 + 217N + 248kN + 57k2N + 85N2 + 57kN2)
3(2 + k +N)3(5 + 4k + 4N + 3kN)
,
c18 =
1
3(2 +N)(2 + k +N)4(5 + 4k + 4N + 3k N)
4(−480− 64k + 796k2 + 627k3 + 138k4
− 1904N − 1568kN + 147k2N + 305k3N + 36k4N − 2396N2 − 2067kN2 − 385k2N2
+ 6k3N2 − 1203N3 − 809kN3 − 108k2N3 − 209N4 − 78kN4),
c19 =
16(k −N)(−20 + 26k + 21k2 + 26N + 66kN + 18k2N + 21N2 + 18k N2)
3(2 + k +N)3(5 + 4k + 4N + 3kN)
,
c20 = −16(k −N)(−10− 2k + 3k
2 − 2N + 3N2)
3(2 + k +N)3(5 + 4k + 4N + 3kN)
,
c21 = − 1
3(2 +N)(2 + k +N)4(5 + 4k + 4N + 3kN)
4i(k −N)(560 + 1104k + 691k2 + 138k3
+ 984N + 1372kN + 523k2N + 36k3N + 553N2 + 448kN2 + 66k2N2 + 99N3 + 18kN3),
c22 = −4(k −N)(40 + 23k + 23N + 6k N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5(5 + 4k + 4N + 3kN)
,
c23 = − 1
3(2 +N)(2 + k +N)5(5 + 4k + 4N + 3kN)
16i(k −N)(320 + 1096k + 875k2 + 202k3
+ 856N + 1880kN + 975k2N + 116k3N + 733N2 + 1064kN2 + 342k2N2 + 24k3N2
+ 255N3 + 246kN3 + 48k2N3 + 32N4 + 24k N4),
c24 =
i(k −N)(40 + 23k + 23N + 6k N)(16 + 21k + 6k2 + 19N + 13kN + 5N2)
3(2 +N)(2 + k +N)3(5 + 4k + 4N + 3kN)
,
c25 =
1
3(2 +N)(2 + k +N)4(5 + 4k + 4N + 3k N)
2(k −N)(80 + 624k + 571k2 + 138k3
+ 264N + 892kN + 463k2N + 36k3N + 193N2 + 328kN2 + 66k2N2 + 39N3 + 18k N3),
c26 =
1
9(2 +N)(2 + k +N)4(5 + 4k + 4N + 3k N)
4(360 + 468k + 392k2 + 185k3 + 26k4
+ 648N + 1082kN + 1721k2N + 1096k3N + 208k4N − 574N2 − 721kN2 + 637k2N2
+ 519k3N2 + 48k4N2 − 1689N3 − 1876kN3 − 368k2N3 + 24k3N3 − 1035N4 − 777kN4
− 120k2N4 − 194N5 − 60kN5),
c27 = − 1
9(2 + k +N)4(5 + 4k + 4N + 3k N)
4(540 + 402k − 328k2 − 349k3 − 76k4 + 2802N
+ 3644kN + 1522k2N + 321k3N + 60k4N + 3812N2 + 4429kN2 + 1568k2N2 + 192k3N2
+ 1958N3 + 1701kN3 + 336k2N3 + 338N4 + 168kN4),
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c28 = − 1
3(2 +N)(2 + k +N)4(5 + 4k + 4N + 3kN)
2i(−480− 64k + 796k2 + 627k3 + 138k4
− 1904N − 1568kN + 147k2N + 305k3N + 36k4N − 2396N2 − 2067kN2 − 385k2N2
+ 6k3N2 − 1203N3 − 809kN3 − 108k2N3 − 209N4 − 78kN4),
c29 =
1
3(2 +N)(2 + k +N)4(5 + 4k + 4N + 3k N)
2(k −N)(1040 + 1584k + 811k2 + 138k3
+ 1704N + 1852kN + 583k2N + 36k3N + 913N2 + 568kN2 + 66k2N2 + 159N3 + 18kN3),
c30 = −4i(k −N)(40 + 23k + 23N + 6k N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
9(2 +N)(2 + k +N)5(5 + 4k + 4N + 3k N)
,
c31 = − 1
27(2 +N)(2 + k +N)5(5 + 4k + 4N + 3kN)
8i(−720 + 744k + 3028k2 + 2107k3
+ 430k4 − 4416N − 2252kN + 3955k2N + 3035k3N + 506k4N − 8480N2 − 7355kN2
+ 263k2N2 + 1056k3N2 + 96k4N2 − 7203N3 − 6107kN3 − 1024k2N3 + 48k3N3
− 2805N4 − 1788kN4 − 240k2N4 − 406N5 − 120kN5),
c32 =
7
2
,
c33 =
1
60(2 +N)(2 + k +N)2(5 + 4k + 4N + 3k N)
(31500 + 69145k + 47602k2 + 10216k3
+ 85205N + 164195kN + 95511k2N + 16010k3N + 86823N2 + 140285kN2 + 62945k2N2
+ 6396k3N2 + 38748N3 + 48373kN3 + 13230k2N3 + 6232N4 + 4944kN4),
c34 = − 1
2(2 +N)(2 + k +N)2(5 + 4k + 4N + 3kN)
(2100 + 4055k + 2606k2 + 536k3 + 6235N
+ 10669kN + 5913k2N + 982k3N + 6633N2 + 9523kN2 + 4111k2N2 + 420k3N2
+ 3012N3 + 3323kN3 + 882k2N3 + 488N4 + 336kN4),
c35 =
7(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42k N2 + 16N3)
2(2 +N)(2 + k +N)2
,
c36 = − 1
12(2 +N)2(2 + k +N)4(5 + 4k + 4N + 3kN)
(60 + 77k + 22k2 + 121N + 115kN
+ 20k2N + 79N2 + 42k N2 + 16N3)(6300 + 13661k + 9302k2 + 1976k3 + 17209N
+ 32755kN + 18825k2N + 3118k3N + 17667N2 + 28225kN2 + 12505k2N2 + 1254k3N2
+ 7926N3 + 9809kN3 + 2646k2N3 + 1280N4 + 1014kN4),
c37 = − 1
4(2 +N)2(2 + k +N)4(5 + 4k + 4N + 3k N)
3(60 + 77k + 22k2 + 121N + 115kN
+ 20k2N + 79N2 + 42k N2 + 16N3)(700 + 1549k + 1074k2 + 232k3 + 1881N + 3655kN
+ 2143k2N + 362k3N + 1907N2 + 3105kN2 + 1405k2N2 + 144k3N2 + 848N3 + 1065kN3
+ 294k2N3 + 136N4 + 108kN4),
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c38 =
1
3(2 +N)(2 + k +N)2(5 + 4k + 4N + 3k N)
(−3120− 8151k − 6158k2 − 1384k3
− 6561N − 13775kN − 7797k2N − 1070k3N − 4091N2 − 6591kN2 − 2233k2N2 − 620N3
− 721kN3 + 64N4),
c39 =
7i(420 + 553k + 158k2 + 893N + 881kN + 160k2N + 611N2 + 336kN2 + 128N3)
3(2 +N)(2 + k +N)3
,
c40 =
1
(2 +N)(2 + k +N)3(5 + 4k + 4N + 3kN)
2i(700 + 1195k + 790k2 + 168k3 + 2935N
+ 4843kN + 2873k2N + 518k3N + 3733N2 + 5285kN2 + 2457k2N2 + 280k3N2
+ 1908N3 + 2079kN3 + 588k2N3 + 336N4 + 224kN4),
c41 = − 1
3(2 +N)(2 + k +N)3(5 + 4k + 4N + 3kN)
2i(−2880− 7839k − 6062k2 − 1384k3
− 6129N − 13283kN − 7677k2N − 1070k3N − 3839N2 − 6351kN2 − 2197k2N2 − 572N3
− 685kN3 + 64N4),
c42 =
1
(2 +N)(2 + k +N)3(5 + 4k + 4N + 3kN)
2(700 + 1295k + 734k2 + 136k3 + 1435N
+ 2163kN + 909k2N + 110k3N + 1009N2 + 1117kN2 + 257k2N2 + 260N3 + 163kN3
+ 16N4),
c43 =
1
36(2 +N)2(2 + k +N)4(5 + 4k + 4N + 3kN)
(−118800− 433920k − 661969k2
− 520992k3 − 205572k4 − 31664k5 − 337200N − 967774kN − 1079260k2N − 598983k3N
− 159116k4N − 13580k5N − 110821N2 + 209528kN2 + 899351k2N2 + 830134k3N2
+ 296788k4N2 + 37600k5N2 + 637388N3 + 2386943kN3 + 3060532k2N3 + 1653529k3N3
+ 363190k4N3 + 23340k5N3 + 990857N4 + 2653606kN4 + 2433814k2N4 + 879964k3N4
+ 100782k4N4 + 625324N5 + 1253557kN5 + 782542k2N5 + 148368k3N5 + 184744N6
+ 258088kN6 + 85410k2N6 + 20992N7 + 16752kN7),
c44 = −7i(20 + 21k + 6k
2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c45 = − 1
(2 +N)(2 + k +N)3(5 + 4k + 4N + 3kN)
(−700− 897k − 258k2 − 8k3 − 1133N
− 599kN + 665k2N + 278k3N − 319N2 + 599kN2 + 1027k2N2 + 204k3N2 + 228N3
+ 483kN3 + 294k2N3 + 88N4 + 48kN4),
c46 = − 1
3(2 +N)(2 + k +N)3(5 + 4k + 4N + 3kN)
(6300 + 9799k + 4942k2 + 856k3
+ 14771N + 18539kN + 6213k2N + 422k3N + 11673N2 + 11189kN2 + 1745k2N2
− 192k3N2 + 3540N3 + 2419kN3 + 328N4 + 192kN4),
346
c47 =
1
12(2 +N)2(2 + k +N)4(5 + 4k + 4N + 3kN)
i(18480 + 65584k + 128425k2 + 128920k3
+ 59124k4 + 9840k5 + 155024N + 506074kN + 693328k2N + 470271k3N + 147668k4N
+ 16188k5N + 384313N2 + 1077426kN2 + 1146203k2N2 + 561972k3N2 + 116776k4N2
+ 6768k5N2 + 434986N3 + 1008693kN3 + 815384k2N3 + 269699k3N3 + 28956k4N3
+ 250789N4 + 457896kN4 + 257130k2N4 + 44382k3N4 + 71600N5 + 94531kN5
+ 28590k2N5 + 8024N6 + 6396kN6),
c48 =
1
12(2 +N)2(2 + k +N)4(5 + 4k + 4N + 3kN)
i(191280 + 648304k + 821569k2
+ 493348k3 + 142188k4 + 15888k5 + 708944N + 2099962kN + 2299648k2N
+ 1165497k3N + 274004k4N + 23748k5N + 1083457N2 + 2761638kN2 + 2534345k2N2
+ 1024170k3N2 + 175774k4N2 + 9036k5N2 + 874426N3 + 1867899kN3 + 1362530k2N3
+ 393605k3N3 + 37254k4N3 + 392767N4 + 672306kN4 + 351612k2N4 + 54912k3N4
+ 92870N5 + 117529kN5 + 33828k2N5 + 9008N6 + 7134kN6),
c49 =
1
(2 +N)(2 + k +N)4
3(512 + 1016k + 443k2 + 42k3 + 712N + 792kN + 113k2N
+ 237N2 + 86k N2 + 15N3),
c50 =
7(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)3
,
c51 =
1
6(2 +N)2(2 + k +N)5(5 + 4k + 4N + 3kN)
(56880 + 186064k + 259513k2 + 188344k3
+ 68724k4 + 9840k5 + 280304N + 836170kN + 991528k2N + 577791k3N + 160436k4N
+ 16188k5N + 546361N2 + 1428162kN2 + 1397795k2N2 + 627708k3N2 + 121336k4N2
+ 6768k5N2 + 540706N3 + 1190373kN3 + 911528k2N3 + 284843k3N3 + 29244k4N3
+ 287149N4 + 505200kN4 + 273114k2N4 + 45246k3N4 + 77744N5 + 100315kN5
+ 29454k2N5 + 8408N6 + 6684kN6),
c52 =
1
6(2 +N)2(2 + k +N)5(5 + 4k + 4N + 3kN)
(172080 + 588784k + 756481k2 + 463300k3
+ 137196k4 + 15888k5 + 630224N + 1898746kN + 2117920k2N + 1097625k3N
+ 265268k4N + 23748k5N + 954049N2 + 2488422kN2 + 2335769k2N2 + 967602k3N2
+ 170782k4N2 + 9036k5N2 + 764410N3 + 1678011kN3 + 1256474k2N3 + 372917k3N3
+ 36318k4N3 + 341455N4 + 601578kN4 + 323964k2N4 + 52104k3N4 + 80366N5
+ 104329kN5 + 31020k2N5 + 7760N6 + 6198kN6),
c53 =
1
6(2 +N)2(2 + k +N)5(5 + 4k + 4N + 3kN)
(149040 + 502192k + 654433k2 + 415684k3
347
+ 129516k4 + 15888k5 + 587792N + 1745434kN + 1962160k2N + 1042521k3N
+ 259892k4N + 23748k5N + 957889N2 + 2458566kN2 + 2307497k2N2 + 968562k3N2
+ 173182k4N2 + 9036k5N2 + 822922N3 + 1771995kN3 + 1314602k2N3 + 390725k3N3
+ 37902k4N3 + 391519N4 + 674442kN4 + 356508k2N4 + 56856k3N4 + 97406N5
+ 123577kN5 + 35772k2N5 + 9872N6 + 7782kN6),
c54 =
1
(2 +N)(2 + k +N)4
7(192 + 368k + 167k2 + 18k3 + 304N + 336kN + 61k2N
+ 137N2 + 62k N2 + 19N3),
c55 =
(80 + 131k + 42k2 + 101N + 83k N + 27N2)
(2 +N)(2 + k +N)3
,
c56 = −28i(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c57 = −2(72 + 127k + 42k
2 + 93N + 81kN + 25N2)
(2 +N)(2 + k +N)3
,
c58 = −7i(20 + 21k + 6k
2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c59 = −3(80 + 131k + 42k
2 + 101N + 83kN + 27N2)
(2 +N)(2 + k +N)3
,
c60 =
1
3(2 +N)(2 + k +N)4(5 + 4k + 4N + 3k N)
2(4200 + 8808k + 6989k2 + 2330k3 + 272k4
+ 13872N + 26832kN + 19308k2N + 5657k3N + 574k4N + 16285N2 + 27751kN2
+ 16921k2N2 + 3860k3N2 + 282k4N2 + 8487N3 + 12082kN3 + 5589k2N3 + 723k3N3
+ 1860N4 + 2041kN4 + 537k2N4 + 116N5 + 96k N5),
c61 =
1
(2 +N)(2 + k +N)4(5 + 4k + 4N + 3kN)
(15400 + 30942k + 21057k2 + 5194k3
+ 280k4 + 44518N + 77792kN + 43537k2N + 7603k3N + 74k4N + 47143N2 + 68586kN2
+ 28756k2N2 + 2605k3N2 − 96k4N2 + 21899N3 + 24709kN3 + 6156k2N3 − 96k3N3
+ 3948N4 + 3065kN4 + 96k2N4 + 112N5 + 96kN5),
c62 = − 1
3(2 +N)(2 + k +N)4(5 + 4k + 4N + 3kN)
(−25200− 51460k − 30817k2 − 3250k3
+ 1080k4 − 72020N − 132578kN − 72435k2N − 9179k3N + 630k4N − 75501N2
− 118712kN2 − 53162k2N2 − 5325k3N2 − 144k4N2 − 33411N3 − 40903kN3
− 11808k2N3 − 144k3N3 − 4684N4 − 3369kN4 + 144k2N4 + 216N5 + 144kN5),
c63 = −7i(200 + 246k + 55k
2 − 6k3 + 414N + 388kN + 61k2N + 277N2 + 148kN2 + 57N3)
(2 +N)(2 + k +N)4
,
348
c64 = −14i(20 + 21k + 6k
2 + 25N + 13k N + 7N2)
(2 +N)(2 + k +N)3
,
c65 = − 1
3(2 +N)2(2 + k +N)5(5 + 4k + 4N + 3k N)
i(16 + 21k + 6k2 + 19N + 13k N + 5N2)
(6300 + 13661k + 9302k2 + 1976k3 + 17209N + 32755kN + 18825k2N + 3118k3N
+ 17667N2 + 28225kN2 + 12505k2N2 + 1254k3N2 + 7926N3 + 9809kN3 + 2646k2N3
+ 1280N4 + 1014kN4),
c66 = − 1
6(2 +N)2(2 + k +N)5(5 + 4k + 4N + 3k N)
i(100800 + 359196k + 499409k2
+ 336896k3 + 109892k4 + 13872k5 + 386724N + 1226848kN + 1486600k2N + 848643k3N
+ 223828k4N + 21228k5N + 615327N2 + 1700210kN2 + 1735317k2N2 + 792108k3N2
+ 151500k4N2 + 8280k5N2 + 517366N3 + 1203889kN3 + 977768k2N3 + 320275k3N3
+ 33624k4N3 + 241107N4 + 447660kN4 + 259768k2N4 + 46434k3N4 + 58716N5
+ 79061kN5 + 24966k2N5 + 5816N6 + 4632kN6),
c67 = −14i(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c68 =
1
6(2 +N)2(2 + k +N)5(5 + 4k + 4N + 3kN)
(241200 + 791440k + 968209k2 + 557092k3
+ 152172k4 + 15888k5 + 868400N + 2490730kN + 2634424k2N + 1281753k3N
+ 287444k4N + 23748k5N + 1286593N2 + 3177078kN2 + 2818913k2N2 + 1096266k3N2
+ 180718k4N2 + 9036k5N2 + 1005682N3 + 2084523kN3 + 1472858k2N3 + 410717k3N3
+ 37614k4N3 + 437719N4 + 729570kN4 + 370476k2N4 + 55992k3N4 + 100478N5
+ 124705kN5 + 34908k2N5 + 9488N6 + 7494kN6),
c69 =
1
6(2 +N)2(2 + k +N)5(5 + 4k + 4N + 3kN)
(10800 + 36400k + 92713k2 + 111256k3
+ 56052k4 + 9840k5 + 118160N + 400858kN + 590800k2N + 429951k3N + 142292k4N
+ 16188k5N + 317497N2 + 927282kN2 + 1031291k2N2 + 527988k3N2 + 113704k4N2
+ 6768k5N2 + 374314N3 + 900213kN3 + 752600k2N3 + 257123k3N3 + 28380k4N3
+ 221125N4 + 416232kN4 + 240426k2N4 + 42654k3N4 + 64112N5 + 86563kN5
+ 26862k2N5 + 7256N6 + 5820kN6),
c70 =
1
6(2 +N)2(2 + k +N)5(5 + 4k + 4N + 3kN)
(202800 + 642640k + 755065k2 + 412408k3
+ 104820k4 + 9840k5 + 748400N + 2069002kN + 2103112k2N + 976959k3N
+ 207476k4N + 16188k5N + 1138489N2 + 2710146kN2 + 2314595k2N2 + 864780k3N2
349
+ 137272k4N2 + 6768k5N2 + 914818N3 + 1831845kN3 + 1247864k2N3 + 335915k3N3
+ 29964k4N3 + 409453N4 + 662304kN4 + 324378k2N4 + 47406k3N4 + 96608N5
+ 117403kN5 + 31614k2N5 + 9368N6 + 7404kN6),
c71 = −28(k −N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c72 = − 1
6(2 +N)2(2 + k +N)6(5 + 4k + 4N + 3k N)
(32 + 55k + 18k2 + 41N + 35kN + 11N2)
+ (6300 + 13661k + 9302k2 + 1976k3 + 17209N + 32755kN + 18825k2N + 3118k3N
+ 17667N2 + 28225kN2 + 12505k2N2 + 1254k3N2 + 7926N3 + 9809kN3 + 2646k2N3
+ 1280N4 + 1014kN4),
c73 = − 1
18(2 +N)2(2 + k +N)5(5 + 4k + 4N + 3kN)
i(−216720− 612696k − 723961k2
− 461574k3 − 158448k4 − 22592k5 − 689496N − 1502626kN − 1192390k2N − 435120k3N
− 71060k4N − 2240k5N − 636889N2 − 442342kN2 + 848078k2N2 + 1004041k3N2
+ 353929k4N2 + 41002k5N2 + 220058N3 + 1974932kN3 + 3083887k2N3 + 1743718k3N3
+ 378229k4N3 + 23340k5N3 + 805394N4 + 2512999kN4 + 2463757k2N4 + 903535k3N4
+ 102078k4N4 + 581557N5 + 1229644kN5 + 792991k2N5 + 150960k3N5 + 180460N6
+ 256603kN6 + 86706k2N6 + 20992N7 + 16752kN7),
c74 = − 1
18(2 +N)2(2 + k +N)5(5 + 4k + 4N + 3kN)
i(32400− 235680k − 410465k2
− 176220k3 − 3228k4 + 7088k5 + 1017600N + 2493046kN + 3103276k2N + 2210811k3N
+ 763820k4N + 95852k5N + 3584287N2 + 9622510kN2 + 10651507k2N2 + 5828042k3N2
+ 1468070k4N2 + 129308k5N2 + 5403382N3 + 13297777kN3 + 12389402k2N3
+ 5268275k3N3 + 932858k4N3 + 46680k5N3 + 4312525N4 + 9138818kN4 + 6771128k2N4
+ 2040080k3N4 + 195516k4N4 + 1908710N5 + 3284759kN5 + 1743176k2N5
+ 284640k3N5 + 442784N6 + 566486kN6 + 164772k2N6 + 41984N7 + 33504kN7),
c75 = − 1
18(2 +N)(2 + k +N)5(5 + 4k + 4N + 3kN)
i(568080 + 1958124k + 2529508k2
+ 1548333k3 + 453306k4 + 51128k5 + 2026644N + 6126382kN + 6840035k2N
+ 3514587k3N + 824243k4N + 68842k5N + 2969122N2 + 7776467kN2 + 7313697k2N2
+ 3000251k3N2 + 506785k4N2 + 23340k5N2 + 2296361N3 + 5086737kN3 + 3843545k2N3
+ 1140697k3N3 + 106830k4N3 + 990513N4 + 1773221kN4 + 975277k2N4 + 160464k3N4
+ 225236N5 + 297907kN5 + 91458k2N5 + 20992N6 + 16752kN6),
350
c76 =
1
(2 +N)(2 + k +N)4(5 + 4k + 4N + 3kN)
6i(2100 + 4247k + 2798k2 + 584k3 + 6043N
+ 10765kN + 6057k2N + 1006k3N + 6345N2 + 9475kN2 + 4135k2N2 + 420k3N2
+ 2868N3 + 3299kN3 + 882k2N3 + 464N4 + 336kN4),
c77 =
1
(2 +N)(2 + k +N)4(5 + 4k + 4N + 3kN)
2i(2100 + 4183k + 2734k2 + 568k3 + 6107N
+ 10733kN + 6009k2N + 998k3N + 6441N2 + 9491kN2 + 4127k2N2 + 420k3N2
+ 2916N3 + 3307kN3 + 882k2N3 + 472N4 + 336kN4),
c78 =
14i(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c79 = −28i(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c80 = − 1
3(2 +N)2(2 + k +N)6(5 + 4k + 4N + 3k N)
2i(84000 + 340900k + 528433k2
+ 388322k3 + 135400k4 + 18016k5 + 381500N + 1337660kN + 1779414k2N
+ 1102066k3N + 312948k4N + 32008k5N + 721947N2 + 2158908kN2 + 2402234k2N2
+ 1199265k3N2 + 255509k4N2 + 16834k5N2 + 738220N3 + 1840266kN3 + 1644813k2N3
+ 614512k3N3 + 83757k4N3 + 2100k5N3 + 439850N4 + 883811kN4 + 595331k2N4
+ 145427k3N4 + 8610k4N4 + 152571N5 + 235876kN5 + 107497k2N5 + 12600k3N5
+ 28580N6 + 31989kN6 + 7770k2N6 + 2240N7 + 1680kN7),
c81 = − 1
3(2 +N)(2 + k +N)3(5 + 4k + 4N + 3kN)
i(35700 + 76441k + 53602k2 + 11944k3
+ 100589N + 189221kN + 112099k2N + 19498k3N + 103803N2 + 164119kN2
+ 75199k2N2 + 7960k3N2 + 46284N3 + 56553kN3 + 15876k2N3 + 7384N4 + 5648kN4),
c82 = −14i(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c83 = − 1
6(2 +N)2(2 + k +N)5(5 + 4k + 4N + 3k N)
i(91756k + 230369k2 + 210476k3
+ 82780k4 + 11856k5 + 9044N + 331256kN + 702868k2N + 541429k3N + 172644k4N
+ 18708k5N + 33095N2 + 490974kN2 + 845211k2N2 + 517606k3N2 + 119810k4N2
+ 7524k5N2 + 45186N3 + 368559kN3 + 487334k2N3 + 213509k3N3 + 27186k4N3
+ 28837N4 + 140594kN4 + 129490k2N4 + 31176k3N4 + 8590N5 + 23539kN5
+ 11748k2N5 + 960N6 + 990kN6),
c84 = − 1
6(2 +N)2(2 + k +N)5(5 + 4k + 4N + 3k N)
i(33600 + 184956k + 334625k2
+ 269696k3 + 99908k4 + 13872k5 + 130884N + 628240kN + 985600k2N + 673059k3N
351
+ 202324k4N + 21228k5N + 214143N2 + 871634kN2 + 1143117k2N2 + 624492k3N2
+ 136476k4N2 + 8280k5N2 + 186430N3 + 618145kN3 + 639248k2N3 + 251083k3N3
+ 30240k4N3 + 89931N4 + 227964kN4 + 166792k2N4 + 35994k3N4 + 22500N5
+ 38717kN5 + 15246k2N5 + 2264N6 + 1968kN6),
c85 = − 1
6(2 +N)2(2 + k +N)5(5 + 4k + 4N + 3k N)
i(33600 + 167676k + 281681k2
+ 213080k3 + 74612k4 + 9840k5 + 148164N + 627760kN + 903472k2N + 574887k3N
+ 162676k4N + 16188k5N + 267567N2 + 946058kN2 + 1128753k2N2 + 571104k3N2
+ 117144k4N2 + 6768k5N2 + 250750N3 + 718285kN3 + 672596k2N3 + 243079k3N3
+ 27324k4N3 + 127623N4 + 280920kN4 + 185932k2N4 + 36606k3N4 + 33264N5
+ 50753kN5 + 18162k2N5 + 3464N6 + 2868kN6),
c86 =
14i(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c87 = −14(k −N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c88 = −7(k −N)(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)5
,
c89 = − 1
3(2 +N)2(2 + k +N)6(5 + 4k + 4N + 3k N)
2i(67200 + 309580k + 523849k2
+ 410408k3 + 150388k4 + 20848k5 + 288500N + 1146488kN + 1670100k2N
+ 1107271k3N + 331620k4N + 35452k5N + 519039N2 + 1754202kN2 + 2141525k2N2
+ 1147860k3N2 + 258368k4N2 + 17776k5N2 + 507082N3 + 1420581kN3 + 1393740k2N3
+ 560035k3N3 + 80484k4N3 + 2064k5N3 + 289451N4 + 646652kN4 + 477524k2N4
+ 125270k3N4 + 7656k4N4 + 96144N5 + 162085kN5 + 80818k2N5 + 10080k3N5
+ 17192N6 + 20292kN6 + 5448k2N6 + 1280N7 + 960kN7),
c90 =
7(32 + 55k + 18k2 + 41N + 35kN + 11N2)
4(2 +N)(2 + k +N)4
,
c91 =
1
9(2 +N)(2 + k +N)4(5 + 4k + 4N + 3k N)
2i(3360 + 8463k + 6574k2 + 1544k3
+ 6993N + 13627kN + 7917k2N + 1150k3N + 4663N2 + 6351kN2 + 2189k2N2 + 988N3
+ 677kN3 + 16N4),
c92 =
1
3(2 +N)(2 + k +N)3(5 + 4k + 4N + 3k N)
2(−960− 2613k − 2074k2 − 488k3
− 2043N − 4321kN − 2559k2N − 370k3N − 1333N2 − 2037kN2 − 719k2N2 − 244N3
− 215kN3 + 8N4),
352
c93 =
i(64 + 123k + 42k2 + 85N + 79kN + 23N2)
(2 +N)(2 + k +N)3
,
c94 =
1
24(2 +N)2(2 + k +N)4(5 + 4k + 4N + 3kN)
i(33600 + 163836k + 274769k2
+ 209048k3 + 73844k4 + 9840k5 + 152004N + 623920kN + 890224k2N + 567015k3N
+ 161332k4N + 16188k5N + 278319N2 + 951434kN2 + 1120689k2N2 + 565680k3N2
+ 116376k4N2 + 6768k5N2 + 262654N3 + 728461kN3 + 671588k2N3 + 241543k3N3
+ 27180k4N3 + 134151N4 + 286920kN4 + 186508k2N4 + 36462k3N4 + 35040N5
+ 52289kN5 + 18306k2N5 + 3656N6 + 3012kN6),
c95 =
1
24(2 +N)2(2 + k +N)4(5 + 4k + 4N + 3kN)
i(16 + 21k + 6k2 + 19N + 13kN + 5N2)
+ (6300 + 15341k + 11486k2 + 2648k3 + 15529N + 33595kN + 21597k2N + 3958k3N
+ 14643N2 + 26545kN2 + 13345k2N2 + 1506k3N2 + 6162N3 + 8465kN3 + 2646k2N3
+ 944N4 + 762kN4),
c96 =
7(20 + 21k + 6k2 + 25N + 13kN + 7N2)
2(2 +N)(2 + k +N)3
,
c97 =
1
12(2 +N)2(2 + k +N)5(5 + 4k + 4N + 3kN)
(100800 + 356380k + 508025k2
+ 355940k3 + 120940k4 + 15888k5 + 389540N + 1215632kN + 1499200k2N + 883921k3N
+ 241716k4N + 23748k5N + 617927N2 + 1670742kN2 + 1727427k2N2 + 811606k3N2
+ 160430k4N2 + 9036k5N2 + 515190N3 + 1168971kN3 + 958778k2N3 + 322805k3N3
+ 34998k4N3 + 237589N4 + 428714kN4 + 250534k2N4 + 46044k3N4 + 57250N5
+ 74515kN5 + 23592k2N5 + 5616N6 + 4266kN6),
c98 =
1
12(2 +N)2(2 + k +N)5(5 + 4k + 4N + 3kN)
(67200 + 247820k + 354281k2
+ 242120k3 + 78900k4 + 9840k5 + 283060N + 920088kN + 1140964k2N + 658055k3N
+ 173060k4N + 16188k5N + 484927N2 + 1361818kN2 + 1419189k2N2 + 654044k3N2
+ 124816k4N2 + 6768k5N2 + 432314N3 + 1014437kN3 + 840716k2N3 + 277995k3N3
+ 29100k4N3 + 210923N4 + 391300kN4 + 232084k2N4 + 41910k3N4 + 53216N5
+ 70605kN5 + 22938k2N5 + 5416N6 + 4116kN6),
c99 = −i(64 + 123k + 42k
2 + 85N + 79k N + 23N2)
2(2 +N)(2 + k +N)3
,
c100 =
7(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
353
c101 =
1
54(2 +N)2(2 + k +N)5(5 + 4k + 4N + 3kN)
(63360 + 266868k + 407983k2
+ 286422k3 + 93000k4 + 11264k5 + 380628N + 1402234kN + 1911943k2N + 1202784k3N
+ 348428k4N + 37352k5N + 930391N2 + 3002479kN2 + 3577690k2N2 + 1936523k3N2
+ 466691k4N2 + 39182k5N2 + 1221358N3 + 3402304kN3 + 3424703k2N3 + 1500095k3N3
+ 267542k4N3 + 13362k5N3 + 934372N4 + 2179703kN4 + 1750181k2N4 + 554378k3N4
+ 54981k4N4 + 415919N5 + 771281kN5 + 443639k2N5 + 76956k3N5 + 99356N6
+ 133397kN6 + 42003k2N6 + 9800N7 + 7800kN7),
c102 =
1
54(2 +N)2(2 + k +N)5(5 + 4k + 4N + 3kN)
(63360 + 266868k + 407983k2
+ 286422k3 + 93000k4 + 11264k5 + 380628N + 1402234kN + 1911943k2N + 1202784k3N
+ 348428k4N + 37352k5N + 930391N2 + 3002479kN2 + 3577690k2N2 + 1936523k3N2
+ 466691k4N2 + 39182k5N2 + 1221358N3 + 3402304kN3 + 3424703k2N3 + 1500095k3N3
+ 267542k4N3 + 13362k5N3 + 934372N4 + 2179703kN4 + 1750181k2N4 + 554378k3N4
+ 54981k4N4 + 415919N5 + 771281kN5 + 443639k2N5 + 76956k3N5 + 99356N6
+ 133397kN6 + 42003k2N6 + 9800N7 + 7800kN7),
c103 =
1
18(2 +N)2(2 + k +N)5(5 + 4k + 4N + 3kN)
(228240 + 698232k + 886145k2
+ 573144k3 + 184596k4 + 23344k5 + 1240152N + 3737090kN + 4467662k2N
+ 2606691k3N + 726532k4N + 76060k5N + 2803889N2 + 7850816kN2 + 8382935k2N2
+ 4185928k3N2 + 945136k4N2 + 73744k5N2 + 3409754N3 + 8506529kN3 + 7746916k2N3
+ 3107041k3N3 + 507514k4N3 + 22476k5N3 + 2408021N4 + 5135032kN4 + 3754726k2N4
+ 1083796k3N4 + 96894k4N4 + 987928N5 + 1705633kN5 + 900262k2N5 + 142320k3N5
+ 218056N6 + 279148kN6 + 81522k2N6 + 19984N7 + 15888kN7),
c104 =
1
36(2 +N)(2 + k +N)5(5 + 4k + 4N + 3k N)
(435600 + 1491420k + 1951816k2
+ 1229643k3 + 375366k4 + 44648k5 + 1644900N + 4969342kN + 5638805k2N
+ 2990805k3N + 734045k4N + 65062k5N + 2566318N2 + 6728453kN2 + 6426855k2N2
+ 2720873k3N2 + 482467k4N2 + 24204k5N2 + 2113319N3 + 4672647kN3 + 3565175k2N3
+ 1085347k3N3 + 105966k4N3 + 964719N4 + 1712615kN4 + 940987k2N4 + 157008k3N4
+ 230060N5 + 299725kN5 + 90594k2N5 + 22288N6 + 17616kN6),
c105 = −7i(48 + 97k + 47k
2 + 6k3 + 71N + 85kN + 17k2N + 28N2 + 14kN2 + 3N3)
(2 +N)(2 + k +N)4
,
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c106 = − 1
12(2 +N)2(2 + k +N)5(5 + 4k + 4N + 3kN)
i(133680 + 445024k + 575089k2
+ 363472k3 + 113028k4 + 13872k5 + 532064N + 1566562kN + 1750660k2N + 927483k3N
+ 231332k4N + 21228k5N + 875497N2 + 2234850kN2 + 2089499k2N2 + 876228k3N2
+ 157156k4N2 + 8280k5N2 + 759310N3 + 1630209kN3 + 1206620k2N3 + 358763k3N3
+ 34968k4N3 + 364429N4 + 627216kN4 + 331038k2N4 + 52842k3N4 + 91364N5
+ 116011kN5 + 33522k2N5 + 9320N6 + 7368kN6),
c107 = − 1
12(2 +N)2(2 + k +N)5(5 + 4k + 4N + 3kN)
i(49200 + 146560k + 195145k2
+ 141700k3 + 53004k4 + 7824k5 + 249920N + 709522kN + 818620k2N + 474849k3N
+ 133220k4N + 13668k5N + 498529N2 + 1267038kN2 + 1218677k2N2 + 545022k3N2
+ 106078k4N2 + 6012k5N2 + 502054N3 + 1087371kN3 + 822698k2N3 + 256241k3N3
+ 26454k4N3 + 270139N4 + 470982kN4 + 252252k2N4 + 41664k3N4 + 73862N5
+ 94957kN5 + 27636k2N5 + 8048N6 + 6414kN6),
c108 = − 1
12(2 +N)2(2 + k +N)5(5 + 4k + 4N + 3kN)
i(233520 + 790576k + 992713k2
+ 586216k3 + 165012k4 + 17904k5 + 826256N + 2450266kN + 2665552k2N
+ 1332279k3N + 307604k4N + 26268k5N + 1200793N2 + 3071394kN2 + 2809475k2N2
+ 1123788k3N2 + 190576k4N2 + 9792k5N2 + 919402N3 + 1976061kN3 + 1443584k2N3
+ 414875k3N3 + 39108k4N3 + 391645N4 + 676368kN4 + 356418k2N4 + 55686k3N4
+ 87944N5 + 112459kN5 + 32838k2N5 + 8120N6 + 6468kN6),
c109 =
i(16 + 99k + 42k2 + 37N + 67kN + 11N2)
2(2 +N)(2 + k +N)3
,
c110 =
7(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c111 =
14(32 + 55k + 18k2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)4
,
c112 =
1
12(2 +N)2(2 + k +N)5(5 + 4k + 4N + 3kN)
(67200 + 289292k + 456161k2
+ 337844k3 + 118572k4 + 15888k5 + 241588N + 936360kN + 1295692k2N + 817841k3N
+ 233828k4N + 23748k5N + 366775N2 + 1244998kN2 + 1455423k2N2 + 738122k3N2
+ 153814k4N2 + 9036k5N2 + 298682N3 + 853427kN3 + 793394k2N3 + 290001k3N3
+ 33366k4N3 + 136241N4 + 308302kN4 + 203806k2N4 + 40884k3N4 + 32642N5
+ 52551kN5 + 18672k2N5 + 3184N6 + 2874kN6),
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c113 =
1
12(2 +N)2(2 + k +N)5(5 + 4k + 4N + 3kN)
(33600 + 178172k + 297809k2
+ 221336k3 + 76020k4 + 9840k5 + 137668N + 638256kN + 928624k2N + 586727k3N
+ 164276k4N + 16188k5N + 240943N2 + 939658kN2 + 1141809k2N2 + 576944k3N2
+ 117688k4N2 + 6768k5N2 + 223742N3 + 705677kN3 + 674660k2N3 + 244167k3N3
+ 27372k4N3 + 113927N4 + 274888kN4 + 185740k2N4 + 36654k3N4 + 29792N5
+ 49665kN5 + 18114k2N5 + 3112N6 + 2820kN6),
c114 =
1
12(2 +N)2(2 + k +N)5(5 + 4k + 4N + 3kN)
(92652k + 218297k2 + 189416k3
+ 71348k4 + 9840k5 + 8148N + 340552kN + 683644k2N + 502215k3N + 154084k4N
+ 16188k5N + 35871N2 + 523130kN2 + 849069k2N2 + 495396k3N2 + 110496k4N2
+ 6768k5N2 + 53314N3 + 408565kN3 + 505820k2N3 + 210211k3N3 + 25740k4N3
+ 35619N4 + 162540kN4 + 139012k2N4 + 31494k3N4 + 10944N5 + 28853kN5
+ 13194k2N5 + 1256N6 + 1428kN6),
c115 = −7(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c116 = − 1
18(2 +N)2(2 + k +N)6(5 + 4k + 4N + 3kN)
i(32 + 55k + 18k2 + 41N + 35kN
+ 11N2)(6300 + 12821k + 8210k2 + 1640k3 + 18049N + 32335kN + 17439k2N
+ 2698k3N + 19179N2 + 29065kN2 + 12085k2N2 + 1128k3N2 + 8808N3 + 10481kN3
+ 2646k2N3 + 1448N4 + 1140kN4),
c117 = − 1
18(2 +N)2(2 + k +N)6(5 + 4k + 4N + 3kN)
i(32 + 55k + 18k2 + 41N + 35kN
+ 11N2)(6300 + 14501k + 10394k2 + 2312k3 + 16369N + 33175kN + 20211k2N
+ 3538k3N + 16155N2 + 27385kN2 + 12925k2N2 + 1380k3N2 + 7044N3 + 9137kN3
+ 2646k2N3 + 1112N4 + 888kN4),
c118 = − 1
18(2 +N)2(2 + k +N)6(5 + 4k + 4N + 3kN)
i(458640 + 1621272k + 2214245k2
+ 1461066k3 + 466152k4 + 57664k5 + 2091192N + 6691634kN + 8174966k2N
+ 4737738k3N + 1292068k4N + 131368k5N + 4081949N2 + 11666606kN2
+ 12484052k2N2 + 6147553k3N2 + 1355449k4N2 + 102178k5N2 + 4413458N3
+ 11043842kN3 + 10019815k2N3 + 3966976k3N3 + 635209k4N3 + 27156k5N3
+ 2846588N4 + 6048535kN4 + 4405969k2N4 + 1260883k3N4 + 111258k4N4
+ 1091053N5 + 1874350kN5 + 987655k2N5 + 155640k3N5 + 229084N6 + 292003kN6
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+ 85302k2N6 + 20248N7 + 16032kN7),
c119 = − 1
9(2 +N)2(2 + k +N)6(5 + 4k + 4N + 3k N)
i(285840 + 981192k + 1314233k2
+ 854304k3 + 268548k4 + 32656k5 + 1429512N + 4560890kN + 5584178k2N
+ 3254691k3N + 894892k4N + 92140k5N + 3032897N2 + 8774840kN2 + 9519467k2N2
+ 4762402k3N2 + 1069972k4N2 + 82840k5N2 + 3523958N3 + 8992037kN3
+ 8312068k2N3 + 3354871k3N3 + 548812k4N3 + 24168k5N3 + 2413325N4
+ 5239330kN4 + 3892342k2N4 + 1135156k3N4 + 102132k4N4 + 970924N5
+ 1701031kN5 + 913336k2N5 + 146388k3N5 + 211816N6 + 273880kN6 + 81468k2N6
+ 19288N7 + 15312kN7),
c120 = − (k −N)(76 + 41k + 41N + 6kN)
21(2 + k +N)(5 + 4k + 4N + 3kN)
,
c121 = − 60(k −N)
7(5 + 4k + 4N + 3kN)
, c122 =
24(k −N)
7(5 + 4k + 4N + 3k N)
,
c123 = − 1
21(2 +N)(2 + k +N)3(5 + 4k + 4N + 3kN)
(−k +N)(76 + 41k + 41N + 6k N)
(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3),
c124 =
4(k −N)
(5 + 4k + 4N + 3k N)
,
c125 =
4(−k +N)(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
(2 +N)(2 + k +N)2(5 + 4k + 4N + 3k N)
,
c126 = − 1
7(2 +N)(2 + k +N)2(5 + 4k + 4N + 3kN)
4(−640− 692k − 227k2 − 10k3 − 1292N
− 1188kN − 439k2N − 68k3N − 825N2 − 512kN2 − 126k2N2 − 127N3 − 14kN3 + 16N4),
c127 = −32(15 + 12k + 2k
2 + 12N + 5k N + 2N2)
7(2 + k +N)(5 + 4k + 4N + 3k N)
,
c128 =
16(k −N)
(2 + k +N)(5 + 4k + 4N + 3kN)
,
c129 = −4i(−k +N)(20 + 21k + 6k
2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)2(5 + 4k + 4N + 3k N)
,
c130 = −8(−k +N)(20 + 21k + 6k
2 + 25N + 13k N + 7N2)
(2 +N)(2 + k +N)3(5 + 4k + 4N + 3kN)
,
c131 =
96(k −N)(k +N)
7(2 + k +N)2(5 + 4k + 4N + 3kN)
,
c132 = − 64(k −N)(7 + 2k + 2N)
7(2 + k +N)2(5 + 4k + 4N + 3k N)
,
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c133 = − 128(k −N)(k +N)
7(2 + k +N)2(5 + 4k + 4N + 3k N)
,
c134 =
8i(−k +N)(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3(5 + 4k + 4N + 3kN)
,
c135 =
8(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4(5 + 4k + 4N + 3kN)
,
c136 = − 32i(k −N)
(2 + k +N)2(5 + 4k + 4N + 3kN)
,
c137 =
1
7(2 +N)(2 + k +N)3(5 + 4k + 4N + 3k N)
8i(−720− 796k − 259k2 − 10k3 − 1436N
− 1352kN − 479k2N − 68k3N − 909N2 − 592kN2 − 138k2N2 − 143N3 − 26kN3 + 16N4),
c138 = −16i(40 + 122k + 119k
2 + 34k3 − 18N + 11k N + 27k2N − 42N2 − 29kN2 − 8N3)
7(2 + k +N)3(5 + 4k + 4N + 3k N)
,
c139 =
32i(25 + 20k + 4k2 + 20N + 7kN + 4N2)
7(2 + k +N)2(5 + 4k + 4N + 3k N)
,
c140 =
32i(−k +N)(13k + 6k2 + 3N + 9k N +N2)
(2 +N)(2 + k +N)4(5 + 4k + 4N + 3k N)
,
c141 = − 64i(k −N)(11 + 7k + 7N)
7(2 + k +N)2(5 + 4k + 4N + 3k N)
,
c142 =
32i(k −N)(20 + 7k + 7N)
7(2 + k +N)2(5 + 4k + 4N + 3kN)
,
c143 =
1
21(2 +N)(2 + k +N)3(5 + 4k + 4N + 3k N)
(−1920− 1936k − 40k2 + 683k3 + 234k4
− 5936N − 5328kN − 1677k2N − 349k3N − 96k4N − 5384N2 − 2187kN2 + 295k2N2
+ 140k3N2 + 24k4N2 − 851N3 + 1917kN3 + 1260k2N3 + 180k3N3 + 783N4 + 1144kN4
+ 276k2N4 + 240N5 + 96k N5),
c144 =
1
21(2 +N)(2 + k +N)4(5 + 4k + 4N + 3k N)
2(−480− 2384k − 2920k2 − 1413k3
− 246k4 + 416N − 2032kN − 2505k2N − 779k3N − 36k4N + 1784N2 + 213kN2
− 497k2N2 − 78k3N2 + 1209N3 + 323kN3 − 36k2N3 + 239N4 + 6k N4),
c145 = − 128
7(2 + k +N)2
, c146 =
96
7(2 + k +N)2
,
c147 = − 32
7(2 + k +N)2
, c148 =
48
7(2 + k +N)2
,
c149 = − 1
21(2 +N)(2 + k +N)3(5 + 4k + 4N + 3kN)
i(3360 + 6368k + 4384k2 + 1509k3
+ 246k4 + 5008N + 8680kN + 4533k2N + 899k3N + 36k4N + 1672N2 + 3411kN2
+ 1289k2N2 + 114k3N2 − 381N3 + 397kN3 + 108k2N3 − 191N4 + 30kN4),
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c150 =
1
21(2 +N)(2 + k +N)3(5 + 4k + 4N + 3k N)
2i(8160 + 11488k + 3968k2 − 357k3
− 246k4 + 18608N + 23864kN + 8283k2N + 541k3N − 36k4N + 15608N2 + 17037kN2
+ 4759k2N2 + 318k3N2 + 5709N3 + 4787kN3 + 756k2N3 + 767N4 + 402kN4),
c151 = − 1
21(2 +N)(2 + k +N)3(5 + 4k + 4N + 3kN)
i(7200 + 12320k + 7168k2 + 1893k3
+ 246k4 + 12880N + 19528kN + 8805k2N + 1379k3N + 36k4N + 7432N2 + 10227kN2
+ 3305k2N2 + 258k3N2 + 1395N3 + 2125kN3 + 396k2N3 +N4 + 174kN4),
c152 = − 4(k −N)(106 + 65k + 65N + 24kN)
21(2 + k +N)2(5 + 4k + 4N + 3k N)
,
c153 =
8(k −N)(74 + 79k + 79N + 84kN)
21(2 + k +N)2(5 + 4k + 4N + 3kN)
,
c154 = −4(k −N)(166 + 113k + 113N + 60k N)
21(2 + k +N)2(5 + 4k + 4N + 3k N)
,
c155 =
96
7(2 + k +N)2
, c156 = − 144
7(2 + k +N)2
,
c157 = −8(k −N)(−137− 74k + 4k
2 − 74N + 5kN + 12k2N + 4N2 + 12kN2)
21(2 + k +N)3(5 + 4k + 4N + 3k N)
,
c158 = −32(k −N)(29 + 55k + 15k
2 + 55N + 87kN + 18k2N + 15N2 + 18k N2)
21(2 + k +N)3(5 + 4k + 4N + 3kN)
,
c159 =
16(k −N)(211 + 230k + 54k2 + 230N + 195kN + 27k2N + 54N2 + 27kN2)
21(2 + k +N)3(5 + 4k + 4N + 3kN)
,
c160 = −32(k −N)(15 + 11k + k
2 + 11N + 11kN + 3k2N +N2 + 3k N2)
21(2 + k +N)3(5 + 4k + 4N + 3kN)
,
c161 = −4i(−k +N)(76 + 41k + 41N + 6k N)(16 + 21k + 6k
2 + 19N + 13kN + 5N2)
21(2 +N)(2 + k +N)4(5 + 4k + 4N + 3kN)
,
c162 =
1
21(2 +N)(2 + k +N)4(5 + 4k + 4N + 3k N)
8i(−k +N)(−736− 1628k − 1125k2
− 246k3 − 1236N − 1740kN − 665k2N − 36k3N − 655N2 − 372kN2 − 6k2N2 − 109N3
+ 42kN3),
c163 = − 1
21(2 +N)(2 + k +N)4(5 + 4k + 4N + 3kN)
2i(−k +N)(1936 + 3188k + 1605k2
+ 246k3 + 3396N + 4200kN + 1265k2N + 36k3N + 1915N2 + 1572kN2 + 186k2N2
+ 349N3 + 138kN3),
c164 = − 1
21(2 +N)(2 + k +N)4(5 + 4k + 4N + 3kN)
2(1440 + 4112k + 3928k2 + 1605k3
+ 246k4 + 1792N + 5488kN + 4161k2N + 1019k3N + 36k4N + 88N2 + 2235kN2
+ 1361k2N2 + 150k3N2 − 513N3 + 397kN3 + 180k2N3 − 143N4 + 66kN4),
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c165 =
1
21(2 +N)(2 + k +N)4(5 + 4k + 4N + 3k N)
2(1440 + 1072k − 904k2 − 1029k3 − 246k4
+ 4832N + 4880kN + 807k2N − 299k3N − 36k4N + 5528N2 + 5109kN2 + 1231k2N2
+ 66k3N2 + 2601N3 + 1763kN3 + 252k2N3 + 431N4 + 150kN4),
c166 = − 1
21(2 +N)(2 + k +N)4(5 + 4k + 4N + 3kN)
2(4320 + 9296k + 6952k2 + 2181k3
+ 246k4 + 8416N + 15856kN + 9129k2N + 1739k3N + 36k4N + 5704N2 + 9579kN2
+ 3953k2N2 + 366k3N2 + 1575N3 + 2557kN3 + 612k2N3 + 145N4 + 282kN4),
c167 =
4(−k +N)(76 + 41k + 41N + 6k N)(20 + 21k + 6k2 + 25N + 13k N + 7N2)
21(2 +N)(2 + k +N)4(5 + 4k + 4N + 3kN)
,
c168 =
1
21(2 +N)(2 + k +N)4(5 + 4k + 4N + 3k N)
4(7200 + 11440k + 5144k2 + 123k3 − 246k4
+ 18080N + 25616kN + 10743k2N + 1141k3N − 36k4N + 16760N2 + 19797kN2
+ 6415k2N2 + 498k3N2 + 6777N3 + 6083kN3 + 1116k2N3 + 1007N4 + 582kN4),
c169 = −2(−k +N)(76 + 41k + 41N + 6kN)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
21(2 +N)(2 + k +N)5(5 + 4k + 4N + 3kN)
,
c170 = − 1
21(2 +N)(2 + k +N)4(5 + 4k + 4N + 3kN)
2i(−2240− 1792k + 560k2 + 907k3
+ 234k4 − 5952N − 4728kN − 1089k2N − 261k3N − 96k4N − 4712N2 − 1635kN2
+ 103k2N2 − 16k3N2 + 24k4N2 − 327N3 + 2037kN3 + 948k2N3 + 108k3N3 + 895N4
+ 1132kN4 + 204k2N4 + 240N5 + 96kN5),
c171 = − 1
7(2 +N)(2 + k +N)4(5 + 4k + 4N + 3kN)
4i(1360 + 3168k + 2144k2 + 435k3 − 6k4
+ 3848N + 8248kN + 4713k2N + 628k3N − 66k4N + 4488N2 + 8637kN2 + 4267k2N2
+ 571k3N2 + 12k4N2 + 2791N3 + 4408kN3 + 1692k2N3 + 162k3N3 + 911N4 + 971kN4
+ 210k2N4 + 120N5 + 48k N5),
c172 = − 1
7(2 +N)(2 + k +N)4(5 + 4k + 4N + 3kN)
2i(−5760− 12608k − 9840k2 − 3007k3
− 258k4 − 12448N − 25352kN − 17787k2N − 4331k3N − 168k4N − 8728N2 − 17385kN2
− 11259k2N2 − 2020k3N2 + 24k4N2 − 1277N3 − 3989kN3 − 2820k2N3 − 324k3N3
+ 829N4 + 160kN4 − 228k2N4 + 240N5 + 96kN5),
c173 = − 1
21(2 + k +N)4(5 + 4k + 4N + 3k N)
4i(920 + 1136k − 40k2 − 441k3 − 126k4
+ 2656N + 3656kN + 1346k2N + 109k3N + 12k4N + 2528N2 + 3017kN2 + 972k2N2
+ 90k3N2 + 958N3 + 821kN3 + 138k2N3 + 120N4 + 48kN4),
360
c174 =
16i(k −N)(136 + 89k + 89N + 42k N)
21(2 + k +N)3(5 + 4k + 4N + 3kN)
,
c175 = − 8i(k −N)(74 + 79k + 79N + 84kN)
21(2 + k +N)3(5 + 4k + 4N + 3k N)
, c176 =
32i(k −N)
(2 + k +N)3
,
c177 = −8i(−k +N)(76 + 41k + 41N + 6k N)(13k + 6k
2 + 3N + 9kN +N2)
21(2 +N)(2 + k +N)5(5 + 4k + 4N + 3kN)
,
c178 =
4i(k −N)(332 + 506k + 188k2 + 506N + 442kN + 69k2N + 188N2 + 69kN2)
21(2 + k +N)3(5 + 4k + 4N + 3kN)
,
c179 =
8i(−k +N)(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3(5 + 4k + 4N + 3kN)
,
c180 = − 32
7(2 + k +N)2
, c181 =
80
7(2 + k +N)2
,
c182 =
1
21(2 +N)(2 + k +N)4(5 + 4k + 4N + 3k N)
4(480− 656k − 1912k2 − 1221k3 − 246k4
+ 2624N + 1424kN − 849k2N − 539k3N − 36k4N + 3656N2 + 2661kN2 + 367k2N2
− 6k3N2 + 1905N3 + 1043kN3 + 108k2N3 + 335N4 + 78kN4),
c183 =
1
21(2 +N)(2 + k +N)4(5 + 4k + 4N + 3k N)
4(4320 + 6256k + 2120k2 − 453k3 − 246k4
+ 11456N + 15248kN + 5775k2N + 421k3N − 36k4N + 11144N2 + 12453kN2
+ 3823k2N2 + 282k3N2 + 4689N3 + 3923kN3 + 684k2N3 + 719N4 + 366kN4),
c184 =
1
21(2 +N)(2 + k +N)4(5 + 4k + 4N + 3k N)
2(1440 + 1072k − 904k2 − 1029k3 − 246k4
+ 4832N + 4880kN + 807k2N − 299k3N − 36k4N + 5528N2 + 5109kN2 + 1231k2N2
+ 66k3N2 + 2601N3 + 1763kN3 + 252k2N3 + 431N4 + 150kN4),
c185 = − 1
21(2 +N)(2 + k +N)4(5 + 4k + 4N + 3kN)
4(1440 + 4112k + 3928k2 + 1605k3
+ 246k4 + 1792N + 5488kN + 4161k2N + 1019k3N + 36k4N + 88N2 + 2235kN2
+ 1361k2N2 + 150k3N2 − 513N3 + 397kN3 + 180k2N3 − 143N4 + 66kN4),
c186 = − 1
21(2 +N)(2 + k +N)4(5 + 4k + 4N + 3kN)
2(4320 + 9296k + 6952k2 + 2181k3
+ 246k4 + 8416N + 15856kN + 9129k2N + 1739k3N + 36k4N + 5704N2 + 9579kN2
+ 3953k2N2 + 366k3N2 + 1575N3 + 2557kN3 + 612k2N3 + 145N4 + 282kN4),
c187 = − 1
21(2 +N)(2 + k +N)4(5 + 4k + 4N + 3kN)
2i(−k +N)(1456 + 2564k + 1413k2
+ 246k3 + 2532N + 3216kN + 1025k2N + 36k3N + 1411N2 + 1092kN2 + 114k2N2
+ 253N3 + 66k N3),
c188 =
1
21(2 +N)(2 + k +N)4(5 + 4k + 4N + 3k N)
2i(−k +N)(−976− 1940k − 1221k2
361
− 246k3 − 1668N − 2232kN − 785k2N − 36k3N − 907N2 − 612kN2 − 42k2N2 − 157N3
+ 6kN3),
c189 = − 1
21(2 +N)(2 + k +N)4(5 + 4k + 4N + 3kN)
2i(−k +N)(1936 + 3188k + 1605k2
+ 246k3 + 3396N + 4200kN + 1265k2N + 36k3N + 1915N2 + 1572kN2 + 186k2N2
+ 349N3 + 138kN3),
c190 = −4i(−k +N)(76 + 41k + 41N + 6k N)(16 + 21k + 6k
2 + 19N + 13kN + 5N2)
21(2 +N)(2 + k +N)4(5 + 4k + 4N + 3kN)
,
c191 =
1
21(2 +N)(2 + k +N)4(5 + 4k + 4N + 3k N)
4i(−k +N)(−16− 692k − 837k2 − 246k3
+ 60N − 264kN − 305k2N − 36k3N + 101N2 + 348kN2 + 102k2N2 + 35N3 + 150kN3),
c192 = − 1
21(2 +N)(2 + k +N)5(5 + 4k + 4N + 3kN)
16i(−k +N)(240 + 1420k + 1241k2
+ 294k3 + 780N + 2204kN + 1107k2N + 96k3N + 667N2 + 1040kN2 + 270k2N2
+ 18k3N2 + 215N3 + 186kN3 + 36k2N3 + 24N4 + 18kN4),
c193 = − 1
21(2 +N)(2 + k +N)5(5 + 4k + 4N + 3kN)
8i(−k +N)(480 + 1852k + 1493k2
+ 342k3 + 1332N + 3068kN + 1521k2N + 156k3N + 1135N2 + 1652kN2 + 486k2N2
+ 36k3N2 + 389N3 + 366kN3 + 72k2N3 + 48N4 + 36kN4),
c194 = − 1
21(2 +N)(2 + k +N)5(5 + 4k + 4N + 3kN)
8i(−k +N)(3360 + 7036k + 4517k2
+ 918k3 + 7956N + 13436kN + 6489k2N + 876k3N + 6751N2 + 8996kN2 + 3078k2N2
+ 252k3N2 + 2477N3 + 2526kN3 + 504k2N3 + 336N4 + 252kN4),
c195 = −2i(−k +N)(16 + 21k + 6k
2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)2(5 + 4k + 4N + 3k N)
,
c196 = − 4(−k +N)(13k + 6k
2 + 3N + 9k N +N2)
(2 +N)(2 + k +N)3(5 + 4k + 4N + 3kN)
,
c197 =
4i(−k +N)(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3(5 + 4k + 4N + 3kN)
,
c198 = − 16(5 + 4k + k
2 + 4N + kN +N2)
7(2 + k +N)2(5 + 4k + 4N + 3k N)
,
c199 = − 1
7(2 +N)(2 + k +N)3(5 + 4k + 4N + 3kN)
8(40 + 52k − 11k2 − 10k3 + 72N + 66kN
− 64k2N − 26k3N + 85N2 + 77kN2 − 17k2N2 + 65N3 + 39kN3 + 16N4),
c200 =
8(120 + 226k + 135k2 + 26k3 + 86N + 155kN + 59k2N − 26N2 + 3kN2 − 16N3)
7(2 + k +N)3(5 + 4k + 4N + 3kN)
,
c201 = −4(−k +N)(32 + 29k + 6k
2 + 35N + 17k N + 9N2)
(2 +N)(2 + k +N)3(5 + 4k + 4N + 3kN)
,
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c202 =
8i(−k +N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)4(5 + 4k + 4N + 3kN)
,
c203 = − 32i(k −N)
2
21(2 + k +N)3(5 + 4k + 4N + 3k N)
,
c204 =
1
21(2 +N)(2 + k +N)4(5 + 4k + 4N + 3k N)
16i(−k +N)(140 + 169k + 46k2 + 293N
+ 263kN + 44k2N + 195N2 + 98kN2 + 40N3),
c205 = − 48i
7(2 + k +N)2
, c206 =
8i
7(2 + k +N)2
,
c207 =
i(−k +N)(76 + 41k + 41N + 6kN)(16 + 21k + 6k2 + 19N + 13kN + 5N2)
42(2 +N)(2 + k +N)3(5 + 4k + 4N + 3kN)
,
c208 = − 32i
7(2 + k +N)2
, c209 =
24i
7(2 + k +N)2
,
c210 =
1
21(2 +N)(2 + k +N)4(5 + 4k + 4N + 3k N)
(−k +N)(240 + 1300k + 1085k2 + 246k3
+ 660N + 1832kN + 813k2N + 36k3N + 451N2 + 668kN2 + 90k2N2 + 89N3 + 42kN3),
c211 = − 1
21(2 +N)(2 + k +N)4(5 + 4k + 4N + 3kN)
(−k +N)(720− 52k − 701k2 − 246k3
+ 1068N + 136kN − 333k2N − 36k3N + 557N2 + 292kN2 + 54k2N2 + 103N3 + 102kN3),
c212 =
1
21(2 +N)(2 + k +N)4(5 + 4k + 4N + 3k N)
2(−k +N)(2640 + 4420k + 2045k2
+ 246k3 + 4980N + 6752kN + 2013k2N + 36k3N + 2971N2 + 3068kN2 + 450k2N2
+ 569N3 + 402kN3),
c213 = − 1
21(2 +N)(2 + k +N)4(5 + 4k + 4N + 3kN)
2(−k +N)(240− 676k − 893k2 − 246k3
+ 204N − 848kN − 573k2N − 36k3N + 53N2 − 188kN2 − 18k2N2 + 7N3 + 30kN3),
c214 =
1
21(2 +N)(2 + k +N)4(5 + 4k + 4N + 3k N)
2(80 + 264k + 52k2 − 77k3 − 22k4 + 304N
+ 516kN − 493k2N − 576k3N − 122k4N + 944N2 + 1337kN2 − 13k2N2 − 215k3N2
− 12k4N2 + 1233N3 + 1380kN3 + 280k2N3 + 6k3N3 + 639N4 + 449kN4 + 54k2N4
+ 112N5 + 24k N5),
c215 =
1
21(2 +N)(2 + k +N)4(5 + 4k + 4N + 3k N)
2(−4080− 9584k − 8680k2 − 3468k3
− 504k4 − 8584N − 18856kN − 15678k2N − 5471k3N − 642k4N − 5296N2 − 11700kN2
− 8768k2N2 − 2253k3N2 − 108k4N2 + 126N3 − 1957kN3 − 1632k2N3 − 234k3N3
+ 1052N4 + 183kN4 − 90k2N4 + 240N5),
c216 =
1
21(2 +N)(2 + k +N)4(5 + 4k + 4N + 3k N)
2(7440 + 12872k + 6892k2 + 999k3 − 78k4
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+ 22672N + 35476kN + 17535k2N + 3062k3N + 162k4N + 27400N2 + 36957kN2
+ 15227k2N2 + 2295k3N2 + 144k4N2 + 16461N3 + 17974kN3 + 5400k2N3 + 486k3N3
+ 4903N4 + 3879kN4 + 630k2N4 + 576N5 + 252kN5),
c217 = − 1
21(2 + k +N)4(5 + 4k + 4N + 3k N)
2(680 + 1984k + 2016k2 + 865k3 + 134k4
+ 464N + 1800kN + 1622k2N + 443k3N + 12k4N − 552N2 − 49kN2 + 212k2N2
+ 30k3N2 − 534N3 − 269kN3 − 18k2N3 − 112N4 − 24k N4),
c218 =
1
21(2 +N)(2 + k +N)4(5 + 4k + 4N + 3k N)
i(1440 + 4112k + 3928k2 + 1605k3
+ 246k4 + 1792N + 5488kN + 4161k2N + 1019k3N + 36k4N + 88N2 + 2235kN2
+ 1361k2N2 + 150k3N2 − 513N3 + 397kN3 + 180k2N3 − 143N4 + 66kN4),
c219 =
1
21(2 +N)(2 + k +N)4(5 + 4k + 4N + 3k N)
i(2400 + 5840k + 4936k2 + 1797k3
+ 246k4 + 4000N + 8944kN + 5817k2N + 1259k3N + 36k4N + 1960N2 + 4683kN2
+ 2225k2N2 + 222k3N2 + 183N3 + 1117kN3 + 324k2N3 − 47N4 + 138kN4),
c220 = − 1
21(2 +N)(2 + k +N)4(5 + 4k + 4N + 3kN)
i(3360 + 4528k + 1112k2 − 645k3
− 246k4 + 9248N + 11792kN + 4119k2N + 181k3N − 36k4N + 9272N2 + 10005kN2
+ 2959k2N2 + 210k3N2 + 3993N3 + 3203kN3 + 540k2N3 + 623N4 + 294kN4),
c221 = − 1
21(2 +N)(2 + k +N)4(5 + 4k + 4N + 3kN)
2i(4800 + 7120k + 2624k2 − 357k3
− 246k4 + 12560N + 16976kN + 6603k2N + 541k3N − 36k4N + 12080N2 + 13677kN2
+ 4255k2N2 + 318k3N2 + 5037N3 + 4283kN3 + 756k2N3 + 767N4 + 402kN4),
c222 = − 1
21(2 +N)(2 + k +N)4(5 + 4k + 4N + 3kN)
2i(480− 656k − 1912k2 − 1221k3
− 246k4 + 2624N + 1424kN − 849k2N − 539k3N − 36k4N + 3656N2 + 2661kN2
+ 367k2N2 − 6k3N2 + 1905N3 + 1043kN3 + 108k2N3 + 335N4 + 78k N4),
c223 =
16i
7(2 + k +N)2
, c224 = − 96i
7(2 + k +N)2
,
c225 =
1
21(2 +N)(2 + k +N)4(5 + 4k + 4N + 3k N)
(−k +N)(2192 + 3204k + 1549k2
+ 246k3 + 3540N + 3616kN + 997k2N + 36k3N + 1867N2 + 1036kN2 + 66k2N2
+ 321N3 + 18k N3),
c226 =
1
21(2 +N)(2 + k +N)4(5 + 4k + 4N + 3k N)
(−k +N)(2672 + 3828k + 1741k2
+ 246k3 + 4404N + 4600kN + 1237k2N + 36k3N + 2371N2 + 1516kN2 + 138k2N2
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+ 417N3 + 90k N3),
c227 =
1
21(2 +N)(2 + k +N)4(5 + 4k + 4N + 3k N)
(−k +N)(4592 + 6324k + 2509k2
+ 246k3 + 7860N + 8536kN + 2197k2N + 36k3N + 4387N2 + 3436kN2 + 426k2N2
+ 801N3 + 378kN3),
c228 =
1
21(2 +N)(2 + k +N)4(5 + 4k + 4N + 3k N)
2(−k +N)(76 + 41k + 41N + 6kN)
+ (32 + 29k + 6k2 + 35N + 17kN + 9N2),
c229 = − 1
21(2 +N)(2 + k +N)4(5 + 4k + 4N + 3kN)
2(−k +N)(−1712− 2580k − 1357k2
− 246k3 − 2676N − 2632kN − 757k2N − 36k3N − 1363N2 − 556kN2 + 6k2N2 − 225N3
+ 54kN3),
c230 = − 1
21(2 +N)(2 + k +N)4(5 + 4k + 4N + 3kN)
2(−k +N)(−272− 708k − 781k2 − 246k3
− 84N + 320kN − 37k2N − 36k3N + 149N2 + 884kN2 + 222k2N2 + 63N3 + 270kN3),
c231 = −2i(−k +N)(76 + 41k + 41N + 6k N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
63(2 +N)(2 + k +N)5(5 + 4k + 4N + 3kN)
,
c232 =
1
21(2 +N)(2 + k +N)5(5 + 4k + 4N + 3k N)
8i(960 + 3728k + 4872k2 + 2623k3 + 498k4
+ 1168N + 6080kN + 7815k2N + 3731k3N + 576k4N − 680N2 + 2481kN2 + 3627k2N2
+ 1384k3N2 + 120k4N2 − 1591N3 − 163kN3 + 444k2N3 + 108k3N3 − 781N4 − 76kN4
+ 12k2N4 − 120N5 + 48kN5),
c233 = − 1
7(2 +N)(2 + k +N)5(5 + 4k + 4N + 3kN)
4i(480− 416k − 1704k2 − 1111k3 − 210k4
+ 2864N + 1336kN − 2271k2N − 1535k3N − 216k4N + 5504N2 + 4359kN2 − 207k2N2
− 448k3N2 − 12k4N2 + 4687N3 + 3583kN3 + 492k2N3 + 1825N4 + 1012kN4 + 96k2N4
+ 264N5 + 60k N5),
c234 = − 1
21(2 +N)(2 + k +N)5(5 + 4k + 4N + 3kN)
4i(−k +N)(1520 + 2760k + 1615k2
+ 306k3 + 3896N + 5734kN + 2573k2N + 336k3N + 3655N2 + 3920kN2 + 1096k2N2
+ 48k3N2 + 1477N3 + 916kN3 + 84k2N3 + 216N4 + 24kN4).
The fusion rule is
[Φ˜
(1),i
3
2
] · [Φ˜(1)2 ] = [I i] + [Φ(1)0 Φ(1),i1
2
] + [Φ
(1)
0 Φ˜
(1),i
3
2
] + [Φ
(1),1
1
2
Φ
(1),ij
1 ] + [Φ
(2),i
1
2
] + [Φ˜
(2),i
3
2
].
365
Appendix H.5 The OPE between the higher spin-3 current
The OPEs between the higher spin-3 current is given by
Φ˜
(1)
2 (z) Φ˜
(1)
2 (w) =
1
(z − w)6 c1 +
1
(z − w)4
[
c2Φ
(2)
0 + c3Φ
(1)
0 Φ
(1)
0 + c4 L+ c5G
i Γi
+c6 T
ij T ij + c7 T
ij Γi Γj + c8 U U + c9 ∂U + c10 ∂Γ
i Γi + εijkl
(
c11 T
ij T kl + c12 T
ij Γk Γl
+c13 Γ
i ΓjΓk Γl
)]
(w) +
1
(z − w)3
[
1
2
∂( pole-4)
]
+
1
(z − w)2
[
c14 Φ˜
(2)
2 + c15 ∂Φ
(2)
0 + c16Φ
(1)
0 Φ˜
(1)
2 + c17Φ
(1),i
1
2
Φ˜
(1),i
3
2
+ c18 ∂Φ
(1),i
1
2
Φ
(1),i
1
2
+c19 ∂
2Φ
(1)
0 Φ
(1)
0 + c20 ∂Φ
(1)
0 ∂Φ
(1)
0 + c21 LΦ
(2)
0 + c22 LΦ
(1)
0 Φ
(1)
0 + c23 ∂
2L+ c24 LL
+c25 ∂LU + c26 L∂U + c27 LG
i Γi + c28 LU U + c29 LT
ij T ij + c30 LT
ij Γi Γj + c31 L∂Γ
i Γi
+c32 ∂G
iGi + c33G
iGj T ij + c34 ∂(G
i T ij) Γj + c35G
i T ij ∂Γj + c36 ∂
2Gi Γi + c37 ∂G
i ∂Γi
+c38G
i ∂2Γi + c39G
iGj Γi Γj + c40G
i T ij U Γj + c41 ∂G
i U Γi + c42G
i ∂U Γi
+c43G
i U ∂Γi + c44G
i Γi ∂Γj Γj + c45 ∂
2T ij T ij + c46 ∂T
ij ∂T ij + c47 ∂
2T ij Γi Γj
+c48 T
ij ∂2Γi Γj + c49 ∂T
ij ∂(Γi Γj) + c50 T
ij ∂Γi ∂Γj + c51 ∂T
ij T ij U + c52 T
ij T ij ∂U
+c53 T
ij T ij U U + c54 T
ij T ij T˜ ij T˜ ij + c55 T
ij T ij ∂Γi Γi + c56 (∂T˜
ij T˜ ik Γk Γj + T˜ ij T˜ ik ∂Γk Γj)
+c57 (T
ij U ∂Γi Γj − 1
2
T ij ∂U Γi Γj) + c58 ∂
3U + c59 ∂
2U U + c60 ∂U U U + c61 ∂U ∂U
+c62 U U U U + c63 U U ∂Γ
i Γi + c64 U ∂
2Γi Γi + c65 ∂U ∂Γ
i Γi + c66 ∂
2Γi ∂Γi
+c67 ∂Γ
i Γi ∂Γj Γj + c68 ∂
3Γi Γi + εijkl
{
c69Φ
(1),ij
1 Φ
(1),kl
1 + c70 LT
ij T kl + c71LT
ij Γk Γl
+c72 LΓ
i Γj Γk Γl + c73 (∂G
i T jk Γl +Gi T jk ∂Γl) + c74G
i ∂T jk Γl + c75G
a T ij T kl Γa
+c76
[
∂Gi Γj Γk Γl −Gi ∂(Γj Γk Γl)
]
+ c77 ∂
2T ij T kl + c78 ∂T
ij ∂T kl + c79 ∂
2T ij Γk Γl
+c80 T
ij ∂2Γk Γl + c81 T
ij ∂Γk ∂Γl + c82 ∂T
ij ∂(Γk Γl) + c83 (∂T
ij T kl U − T ij T kl ∂U)
+c84 T
ij T kl ∂Γa Γa + c85 ∂Γ
i ∂(Γj Γk Γl) + c86 ∂
2Γi Γj Γk Γl
}
+(εijkl)2
(
c87 T
ij T ik T jl T kl
)
+ c88
[
T ij U ∂(Γk Γk)− ∂T ij U Γk Γk
]
(1− δik − δjk)
]
(w)
+
1
(z − w)
[
1
2
∂
(
pole-2
)
+ c89 ∂
3Φ
(2)
0 + c90 ∂
3(Φ
(2)
0 Φ
(2)
0 ) + c91 ∂
3L + c92 ∂
3(Gi Γi)
+c93 ∂
3(T ij T ij) + c94 ∂
3(T ij Γi Γj) + c95 ∂
4U + c96 ∂
3(U U) + c97 ∂
4Γi Γi + c98 ∂
3Γi ∂Γi
+εijkl
{
c99 ∂
3(T ij T kl) + c100 ∂
3(T ij Γk Γl) + c101 ∂
3(Γi Γj Γk Γl)
}]
(w) + · · · ,
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where the coefficients are given by
c1 =
1
3(2 + k +N)3(5 + 4k + 4N + 3kN)
64kN(225 + 405k + 218k2 + 34k3 + 405N
+ 644kN + 281k2N + 30k3N + 218N2 + 281kN2 + 75k2N2 + 34N3 + 30k N3),
c2 = −8(k −N)(−11 − 4k − 4N + 3k N)
(2 + k +N)(5 + 4k + 4N + 3kN)
,
c3 =
1
(2 +N)(2 + k +N)3(5 + 4k + 4N + 3kN)2
4(k −N)(−3300 − 8203k − 7482k2
− 2928k3 − 416k4 − 10367N − 22061kN − 16518k2N − 4876k3N − 448k4N − 12601N2
− 21336kN2 − 11130k2N2 − 1331k3N2 + 150k4N2 − 7392N3 − 8654kN3 − 1491k2N3
+ 987k3N3 + 180k4N3 − 2080N4 − 1120kN4 + 759k2N4 + 378k3N4 − 224N5 + 48kN5
+ 144k2N5),
c4 =
1
(2 + k +N)3(5 + 4k + 4N + 3k N)2
16(600 + 3310k + 5749k2 + 4458k3 + 1616k4
+ 224k5 + 2210N + 10823kN + 16343k2N + 10630k3N + 3052k4N + 304k5N + 3204N2
+ 13751kN2 + 17594k2N2 + 9128k3N2 + 1845k4N2 + 90k5N2 + 2336N3 + 8584kN3
+ 8940k2N3 + 3415k3N3 + 387k4N3 + 864N4 + 2624kN4 + 2052k2N4 + 459k3N4
+ 128N5 + 304kN5 + 144k2N5),
c5 = − 64i(k −N)(7 + 5k + 5N + 3kN)
(2 + k +N)2(5 + 4k + 4N + 3kN)
,
c6 =
1
(2 +N)(2 + k +N)3(5 + 4k + 4N + 3kN)
2(−240− 772k − 719k2 − 246k3 − 24k4
− 452N − 1280kN − 825k2N − 109k3N + 18k4N − 329N2 − 894kN2 − 388k2N2
− 15k3N2 − 123N3 − 347kN3 − 90k2N3 − 20N4 − 57kN4),
c7 = − 1
(2 +N)(2 + k +N)4(5 + 4k + 4N + 3kN)
8i(−240− 652k − 563k2 − 198k3 − 24k4
− 332N − 908kN − 531k2N − 49k3N + 18k4N − 113N2 − 522kN2 − 208k2N2 + 3k3N2
+ 3N3 − 203kN3 − 54k2N3 + 4N4 − 39kN4),
c8 =
1
(2 + k +N)4(5 + 4k + 4N + 3k N)
16(120 + 566k + 697k2 + 334k3 + 56k4 + 346N
+ 1243kN + 1125k2N + 355k3N + 30k4N + 364N2 + 1005kN2 + 605k2N2 + 93k3N2
+ 176N3 + 368kN3 + 117k2N3 + 32N4 + 48kN4),
c9 = − 256(k −N)(7 + 5k + 5N + 3kN)
(2 + k +N)2(5 + 4k + 4N + 3kN)
,
c10 = − 1
(2 +N)(2 + k +N)4(5 + 4k + 4N + 3kN)
8(1200 + 3860k + 4009k2 + 1786k3 + 296k4
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+ 2260N + 6992kN + 5669k2N + 1767k3N + 178k4N + 1839N2 + 5660kN2 + 3278k2N2
+ 659k3N2 + 60k4N2 + 1045N3 + 2903kN3 + 1012k2N3 + 78k3N3 + 396N4 + 847kN4
+ 126k2N4 + 64N5 + 96kN5),
c11 =
1
(2 +N)(2 + k +N)3(5 + 4k + 4N + 3kN)
(k −N)(240 + 169k − 22k2 − 24k3 + 399N
+ 329kN + 99k2N + 18k3N + 229N2 + 209kN2 + 63k2N2 + 44N3 + 39kN3),
c12 = −4i(k −N)(−11 − 4k − 4N + 3kN)(8 + 17k + 6k
2 + 11N + 11kN + 3N2)
(2 +N)(2 + k +N)4(5 + 4k + 4N + 3k N)
,
c13 = −4(k −N)(−11 − 4k − 4N + 3k N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5(5 + 4k + 4N + 3k N)
,
c14 = 4,
c15 =
1
(2 +N)(2 + k +N)2(59 + 37k + 37N + 15kN)
2(3540 + 6967k + 4333k2 + 856k3
+ 9155N + 15113kN + 7503k2N + 1073k3N + 8850N2 + 11465kN2 + 4022k2N2
+ 291k3N2 + 3732N3 + 3346kN3 + 630k2N3 + 571N4 + 249kN4),
c16 = − 1
(2 +N)(2 + k +N)2(5 + 4k + 4N + 3kN)
4(300 + 529k + 322k2 + 64k3 + 941N
+ 1499kN + 807k2N + 134k3N + 1023N2 + 1373kN2 + 581k2N2 + 60k3N2 + 468N3
+ 481kN3 + 126k2N3 + 76N4 + 48kN4),
c17 = −4(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
(2 +N)(2 + k +N)2
,
c18 =
4(k −N)(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
3(2 +N)(2 + k +N)3
,
c19 = − 1
3(2 +N)2(2 + k +N)4(5 + 4k + 4N + 3k N)2
2(270000 + 1234200k + 2248423k2
+ 2109002k3 + 1078176k4 + 285344k5 + 30592k6 + 1411800N + 6109534kN
+ 10414874k2N + 9033455k3N + 4209758k4N + 997264k5N + 93472k6N + 3243943N2
+ 13158782kN2 + 20720450k2N2 + 16331581k3N2 + 6767761k4N2 + 1382326k5N2
+ 106672k6N2 + 4283022N3 + 16093703kN3 + 23038371k2N3 + 16132888k3N3
+ 5744440k4N3 + 955517k5N3 + 54546k6N3 + 3548664N4 + 12169899kN4
+ 15503581k2N4 + 9335680k3N4 + 2703938k4N4 + 329289k5N4 + 10620k6N4
+ 1882855N5 + 5780218kN5 + 6354592k2N5 + 3120773k3N5 + 662631k4N5 + 44982k5N5
+ 621816N6 + 1664194kN6 + 1504244k2N6 + 544839k3N6 + 64944k4N6 + 116256N7
+ 261080kN7 + 177927k2N7 + 36666k3N7 + 9376N8 + 16656kN8 + 7056k2N8),
c20 = − 1
(2 +N)2(2 + k +N)4
2(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2
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+ 16N3)(60 + 73k + 20k2 + 125N + 113kN + 19k2N + 83N2 + 42kN2 + 17N3),
c21 = − 32(k −N)(−14− k −N + 12k N)
(5 + 4k + 4N + 3kN)(59 + 37k + 37N + 15k N)
,
c22 =
1
(2 +N)(2 + k +N)2(5 + 4k + 4N + 3kN)2
48(k −N)(100 + 187k + 118k2 + 24k3
+ 303N + 505kN + 277k2N + 46k3N + 325N2 + 455kN2 + 195k2N2 + 20k3N2 + 148N3
+ 159kN3 + 42k2N3 + 24N4 + 16kN4),
c23 =
1
3(2 +N)(2 + k +N)4
4(−1944− 3798k − 1217k2 + 562k3 + 232k4 − 1530N + 1603kN
+ 5764k2N + 2867k3N + 314k4N + 2080N2 + 7792kN2 + 6149k2N2 + 1137k3N2
+ 2496N3 + 4174kN3 + 1352k2N3 + 816N4 + 591kN4 + 80N5),
c24 = − 1
(2 +N)(2 + k +N)2(5 + 4k + 4N + 3kN)2
16(−800− 3055k − 3842k2 − 1968k3
− 352k4 − 1905N − 7099kN − 8182k2N − 3652k3N − 528k4N − 1347N2 − 5482kN2
− 5790k2N2 − 2107k3N2 − 194k4N2 − 48N3 − 1374kN3 − 1445k2N3 − 367k3N3
+ 256N4 + 80k N4 − 55k2N4 + 64N5 + 40kN5),
c25 =
1
(2 +N)(2 + k +N)3(5 + 4k + 4N + 3kN)
32(200 + 455k + 326k2 + 72k3 + 575N
+ 1148kN + 691k2N + 118k3N + 617N2 + 1036kN2 + 480k2N2 + 50k3N2 + 288N3
+ 375kN3 + 105k2N3 + 48N4 + 40kN4),
c26 =
1
(2 + k +N)3(5 + 4k + 4N + 3k N)
64(50 + 77k + 38k2 + 6k3 + 118N + 157kN
+ 69k2N + 10k3N + 84N2 + 80kN2 + 21k2N2 + 18N3 + 8k N3),
c27 = − 32i(k −N)
(2 + k +N)(5 + 4k + 4N + 3k N)
,
c28 = − 1
(2 +N)(2 + k +N)3(5 + 4k + 4N + 3kN)
32(−160− 443k − 346k2 − 80k3 − 293N
− 695kN − 415k2N − 58k3N − 143N2 − 305kN2 − 115k2N2 − 27kN3 + 8N4),
c29 =
1
(2 +N)(2 + k +N)3(5 + 4k + 4N + 3kN)
8(−160− 443k − 372k2 − 105k3 − 6k4
− 293N − 663kN − 416k2N − 67k3N − 149N2 − 274kN2 − 106k2N2 − 5N3 − 20kN3
+ 7N4),
c30 = − 1
(2 +N)(2 + k +N)4(5 + 4k + 4N + 3kN)
32i(−160− 443k − 372k2 − 105k3 − 6k4
− 293N − 663kN − 416k2N − 67k3N − 149N2 − 274kN2 − 106k2N2 − 5N3 − 20kN3
+ 7N4),
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c31 =
1
(2 +N)(2 + k +N)4(5 + 4k + 4N + 3kN)
32(−720− 2231k − 2167k2 − 805k3 − 98k4
− 1441N − 3827kN − 2981k2N − 792k3N − 58k4N − 870N2 − 2066kN2 − 1196k2N2
− 167k3N2 − 100N3 − 359kN3 − 130k2N3 + 45N4 − 13kN4 + 8N5),
c32 =
1
(2 +N)(2 + k +N)3
4(224 + 440k + 191k2 + 18k3 + 312N + 344kN + 49k2N + 105N2
+ 38kN2 + 7N3),
c33 =
8i(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)3
,
c34 =
8(80 + 92k + 11k2 − 6k3 + 172N + 158kN + 21k2N + 119N2 + 64kN2 + 25N3)
(2 +N)(2 + k +N)4
,
c35 =
8(80 + 156k + 121k2 + 30k3 + 108N + 130kN + 55k2N + 37N2 + 16kN2 + 3N3)
(2 +N)(2 + k +N)4
,
c36 = − 1
3(2 +N)(2 + k +N)4(5 + 4k + 4N + 3kN)
2i(10200 + 22646k + 16515k2 + 4158k3
+ 184k4 + 31534N + 63736kN + 42753k2N + 10517k3N + 806k4N + 37025N2
+ 65040kN2 + 36966k2N2 + 7381k3N2 + 492k4N2 + 20073N3 + 28753kN3 + 12150k2N3
+ 1374k3N3 + 4796N4 + 5051kN4 + 1146k2N4 + 376N5 + 264kN5),
c37 = − 1
3(2 +N)(2 + k +N)3(5 + 4k + 4N + 3kN)
4i(7500 + 14357k + 8954k2 + 1832k3
+ 18193N + 29851kN + 14859k2N + 2146k3N + 15915N2 + 21781kN2 + 7945k2N2
+ 588k3N2 + 5892N3 + 6401kN3 + 1386k2N3 + 776N4 + 600kN4),
c38 = − 1
(2 +N)(2 + k +N)4(5 + 4k + 4N + 3kN)
6i(2200 + 5718k + 5171k2 + 1918k3
+ 248k4 + 6862N + 16072kN + 12889k2N + 4133k3N + 454k4N + 8433N2 + 17128kN2
+ 11438k2N2 + 2813k3N2 + 204k4N2 + 5017N3 + 8361kN3 + 4158k2N3 + 582k3N3
+ 1420N4 + 1771kN4 + 498k2N4 + 152N5 + 120kN5),
c39 =
16(32 + 55k + 18k2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)4
,
c40 =
32(32 + 55k + 18k2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)4
,
c41 = −8i(224 + 440k + 191k
2 + 18k3 + 312N + 344kN + 49k2N + 105N2 + 38k N2 + 7N3)
(2 +N)(2 + k +N)4
,
c42 =
24i(64 + 136k + 61k2 + 6k3 + 88N + 104kN + 15k2N + 27N2 + 10kN2 +N3)
(2 +N)(2 + k +N)4
,
c43 =
24i(−32− 52k − 3k2 + 6k3 − 28N − 4k N + 19k2N + 7N2 + 18kN2 + 5N3)
(2 +N)(2 + k +N)4
,
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c44 =
32i(k −N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)5
,
c45 = − 1
3(2 +N)2(2 + k +N)4
(720 + 2136k + 3431k2 + 1810k3 + 288k4 + 4776N + 12410kN
+ 11728k2N + 3721k3N + 306k4N + 8435N2 + 16432kN2 + 9814k2N2 + 1543k3N2
+ 6138N3 + 8017kN3 + 2405k2N3 + 1980N4 + 1307kN4 + 235N5),
c46 = − 1
3(2 +N)2(2 + k +N)4
(6864 + 17424k + 13823k2 + 4438k3 + 504k4 + 18288N
+ 37358kN + 23848k2N + 5791k3N + 414k4N + 18983N2 + 30328kN2 + 14176k2N2
+ 1921k3N2 + 9750N3 + 11035kN3 + 2855k2N3 + 2490N4 + 1505kN4 + 253N5),
c47 =
1
3(2 +N)2(2 + k +N)5
2i(3792 + 8784k + 7343k2 + 2506k3 + 288k4 + 11376N
+ 22718kN + 15652k2N + 4057k3N + 306k4N + 13415N2 + 21532kN2 + 10762k2N2
+ 1537k3N2 + 7698N3 + 8785kN3 + 2387k2N3 + 2136N4 + 1289kN4 + 229N5),
c48 =
1
3(2 +N)2(2 + k +N)5
4i(720 + 384k + 959k2 + 1066k3 + 288k4 + 5184N + 8390kN
+ 7084k2N + 2761k3N + 306k4N + 9935N2 + 14020kN2 + 7258k2N2 + 1249k3N2
+ 7938N3 + 7897kN3 + 1979k2N3 + 2832N4 + 1457kN4 + 373N5),
c49 =
1
3(2 +N)2(2 + k +N)5
4i(6480 + 15552k + 12635k2 + 4246k3 + 504k4 + 18432N
+ 35462kN + 22282k2N + 5419k3N + 414k4N + 20627N2 + 30304kN2 + 13318k2N2
+ 1783k3N2 + 11388N3 + 11467kN3 + 2669k2N3 + 3096N4 + 1607kN4 + 331N5),
c50 =
1
3(2 +N)2(2 + k +N)5
4i(6864 + 15888k + 12047k2 + 3466k3 + 288k4 + 19632N
+ 36446kN + 21748k2N + 4729k3N + 306k4N + 21863N2 + 31036kN2 + 13210k2N2
+ 1633k3N2 + 11874N3 + 11569kN3 + 2675k2N3 + 3144N4 + 1577kN4 + 325N5),
c51 = −8(80 + 92k + 11k
2 − 6k3 + 172N + 158kN + 21k2N + 119N2 + 64kN2 + 25N3)
(2 +N)(2 + k +N)4
,
c52 = −8(20 + 21k + 6k
2 + 25N + 13k N + 7N2)
(2 +N)(2 + k +N)3
,
c53 = −8(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c54 =
4(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c55 =
16(32 + 55k + 18k2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)4
,
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c56 = −16(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c57 = −32i(k −N)(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)5
,
c58 = − 1
3(2 +N)(2 + k +N)3(5 + 4k + 4N + 3kN)
8(5100 + 11207k + 7790k2 + 1688k3
+ 14083N + 27175kN + 16173k2N + 2806k3N + 14553N2 + 23353kN2 + 10789k2N2
+ 1152k3N2 + 6564N3 + 8003kN3 + 2268k2N3 + 1064N4 + 792kN4),
c59 =
1
3(2 +N)(2 + k +N)5
8(744 + 1890k + 2347k2 + 1258k3 + 232k4 + 3342N + 7963kN
+ 7480k2N + 2771k3N + 314k4N + 4924N2 + 9160kN2 + 5741k2N2 + 1077k3N2
+ 3084N3 + 3886kN3 + 1232k2N3 + 840N4 + 531kN4 + 80N5),
c60 =
64(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
(2 +N)(2 + k +N)4
,
c61 =
1
3(2 +N)(2 + k +N)5
8(2664 + 8298k + 8071k2 + 3190k3 + 448k4 + 7110N + 17443kN
+ 13072k2N + 3695k3N + 314k4N + 7192N2 + 13660kN2 + 7337k2N2 + 1173k3N2
+ 3540N3 + 4786kN3 + 1424k2N3 + 852N4 + 627kN4 + 80N5),
c62 =
16(32 + 55k + 18k2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)4
,
c63 = −48(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c64 =
64(k −N)(17 + 10k + 10N + 3k N)
3(2 + k +N)3(5 + 4k + 4N + 3kN)
,
c65 = − 128(k −N)(−1 + k +N + 3kN)
3(2 + k +N)3(5 + 4k + 4N + 3k N)
,
c66 = − 1
3(2 +N)2(2 + k +N)5
2(35856 + 99720k + 88801k2 + 31798k3 + 3952k4 + 103176N
+ 236242kN + 167694k2N + 44887k3N + 3718k4N + 116785N2 + 215754kN2
+ 115498k2N2 + 20095k3N2 + 628k4N2 + 66578N3 + 94383kN3 + 33633k2N3
+ 2598k3N3 + 19992N4 + 19529kN4 + 3352k2N4 + 2945N5 + 1506kN5 + 160N6),
c67 =
32(2 + 2k + k2 + 2N +N2)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)6
,
c68 = − 1
3(2 +N)2(2 + k +N)5
2(16912 + 42312k + 39553k2 + 15702k3 + 2224k4 + 55624N
+ 120178kN + 93150k2N + 28743k3N + 2854k4N + 73073N2 + 128394kN2 + 75274k2N2
+ 15087k3N2 + 628k4N2 + 48226N3 + 63231kN3 + 24081k2N3 + 2118k3N3 + 16568N4
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+ 13913kN4 + 2392k2N4 + 2737N5 + 1026kN5 + 160N6),
c69 = −(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
2(2 +N)(2 + k +N)2
,
c70 = − 4(k −N)(13k + 6k
2 + 3N + 9k N +N2)
(2 +N)(2 + k +N)2(5 + 4k + 4N + 3kN)
,
c71 =
16i(k −N)(8 + 17k + 6k2 + 11N + 11k N + 3N2)
(2 +N)(2 + k +N)3(5 + 4k + 4N + 3kN)
,
c72 =
16(k −N)(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)4(5 + 4k + 4N + 3kN)
,
c73 =
8(48 + 97k + 47k2 + 6k3 + 71N + 85kN + 17k2N + 28N2 + 14k N2 + 3N3)
(2 +N)(2 + k +N)4
,
c74 = −8(64 + 139k + 76k
2 + 12k3 + 101N + 135kN + 34k2N + 45N2 + 28kN2 + 6N3)
(2 +N)(2 + k +N)4
,
c75 = −4i(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)4
,
c76 = −8i(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
3(2 +N)(2 + k +N)4
,
c77 =
1
2(2 +N)2(2 + k +N)4
(1280 + 1748k + 347k2 − 294k3 − 96k4 + 3116N + 2960kN
− 264k2N − 667k3N − 102k4N + 2933N2 + 1612kN2 − 700k2N2 − 305k3N2 + 1330N3
+ 275kN3 − 241k2N3 + 292N4 − kN4 + 25N5),
c78 =
1
2(2 +N)2(2 + k +N)4
(1280 + 868k − 1005k2 − 882k3 − 168k4 + 3516N + 1768kN
− 2048k2N − 1213k3N − 138k4N + 3653N2 + 1032kN2 − 1506k2N2 − 431k3N2
+ 1762N3 + 113kN3 − 367k2N3 + 390N4 − 31kN4 + 31N5),
c79 =
1
3(2 +N)2(2 + k +N)5(5 + 4k + 4N + 3kN)
i(2400 + 11084k + 18711k2 + 15702k3
+ 6760k4 + 1152k5 + 18676N + 66620kN + 90042k2N + 58178k3N + 18196k4N
+ 2088k5N + 41221N2 + 121988kN2 + 135606k2N2 + 67979k3N2 + 14803k4N2
+ 918k5N2 + 41044N3 + 99658kN3 + 87861k2N3 + 31406k3N3 + 3711k4N3 + 20582N4
+ 38989kN4 + 24777k2N4 + 4899k3N4 + 5039N5 + 6634kN5 + 2319k2N5 + 476N6
+ 321kN6),
c80 =
1
3(2 +N)2(2 + k +N)5(5 + 4k + 4N + 3kN)
2i(12000 + 42796k + 56367k2 + 34950k3
+ 10280k4 + 1152k5 + 48404N + 155356kN + 181326k2N + 97186k3N + 23780k4N
+ 2088k5N + 81197N2 + 227644kN2 + 225930k2N2 + 98023k3N2 + 17675k4N2
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+ 918k5N2 + 71672N3 + 168962kN3 + 134205k2N3 + 42058k3N3 + 4191k4N3
+ +34810N4 + 65225kN4 + 37209k2N4 + 6387k3N4 + 8767N5 + 11846kN5 + 3711k2N5
+ 892N6 + 705kN6),
c81 =
1
3(2 +N)2(2 + k +N)5(5 + 4k + 4N + 3kN)
2i(12000 + 38956k + 46695k2 + 27510k3
+ 8552k4 + 1152k5 + 52244N + 155116kN + 168210k2N + 86146k3N + 21620k4N
+ 2088k5N + 91109N2 + 238948kN2 + 223470k2N2 + 93139k3N2 + 17027k4N2
+ 918k5N2 + 80924N3 + 180506kN3 + 136773k2N3 + 41446k3N3 + 4191k4N3 + 38494N4
+ 69173kN4 + 38073k2N4 + 6387k3N4 + 9295N5 + 12242kN5 + 3711k2N5 + 892N6
+ 705kN6),
c82 =
1
(2 +N)2(2 + k +N)5
2i(480 + 1860k + 2317k2 + 1082k3 + 168k4 + 1404N + 4468kN
+ 4360k2N + 1461k3N + 138k4N + 1687N2 + 4148kN2 + 2818k2N2 + 505k3N2
+ 1042N3 + 1735kN3 + 609k2N3 + 322N4 + 269kN4 + 39N5),
c83 =
4(64 + 136k + 61k2 + 6k3 + 88N + 104kN + 15k2N + 27N2 + 10kN2 +N3)
(2 +N)(2 + k +N)4
,
c84 = −16(k −N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)5
,
c85 =
1
(2 +N)2(2 + k +N)6
4(32 + 55k + 18k2 + 41N + 35kN + 11N2)(20 + 27k + 8k2
+ 39N + 39kN + 7k2N + 25N2 + 14kN2 + 5N3),
c86 =
1
3(2 +N)2(2 + k +N)6
4(32 + 55k + 18k2 + 41N + 35kN + 11N2)(60 + 65k + 16k2
+ 133N + 109kN + 17k2N + 91N2 + 42kN2 + 19N3),
c87 = −4(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c88 = −8i(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)4
,
c89 =
(k −N)(−11 − 4k − 4N + 3k N)
3(2 + k +N)(5 + 4k + 4N + 3kN)
,
c90 =
1
6(2 +N)(2 + k +N)3(5 + 4k + 4N + 3k N)2
(−k +N)(−3300− 8203k − 7482k2
− 2928k3 − 416k4 − 10367N − 22061kN − 16518k2N − 4876k3N − 448k4N − 12601N2
− 21336kN2 − 11130k2N2 − 1331k3N2 + 150k4N2 − 7392N3 − 8654kN3 − 1491k2N3
+ 987k3N3 + 180k4N3 − 2080N4 − 1120kN4 + 759k2N4 + 378k3N4 − 224N5 + 48kN5
+ 144k2N5),
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c91 = − 1
3(2 + k +N)3(5 + 4k + 4N + 3k N)2
2(600 + 3310k + 5749k2 + 4458k3 + 1616k4
+ 224k5 + 2210N + 10823kN + 16343k2N + 10630k3N + 3052k4N + 304k5N + 3204N2
+ 13751kN2 + 17594k2N2 + 9128k3N2 + 1845k4N2 + 90k5N2 + 2336N3 + 8584kN3
+ 8940k2N3 + 3415k3N3 + 387k4N3 + 864N4 + 2624kN4 + 2052k2N4 + 459k3N4
+ 128N5 + 304kN5 + 144k2N5),
c92 =
8i(k −N)(7 + 5k + 5N + 3k N)
3(2 + k +N)2(5 + 4k + 4N + 3kN)
,
c93 =
1
12(2 +N)(2 + k +N)3(5 + 4k + 4N + 3k N)
(240 + 772k + 719k2 + 246k3 + 24k4
+ 452N + 1280kN + 825k2N + 109k3N − 18k4N + 329N2 + 894kN2 + 388k2N2
+ 15k3N2 + 123N3 + 347kN3 + 90k2N3 + 20N4 + 57kN4),
c94 = − 1
3(2 +N)(2 + k +N)4(5 + 4k + 4N + 3kN)
2i(240 + 652k + 563k2 + 198k3 + 24k4
+ 332N + 908kN + 531k2N + 49k3N − 18k4N + 113N2 + 522kN2 + 208k2N2 − 3k3N2
− 3N3 + 203kN3 + 54k2N3 − 4N4 + 39kN4),
c95 =
32(k −N)(7 + 5k + 5N + 3kN)
3(2 + k +N)2(5 + 4k + 4N + 3kN)
,
c96 = − 1
3(2 + k +N)4(5 + 4k + 4N + 3k N)
2(120 + 566k + 697k2 + 334k3 + 56k4 + 346N
+ 1243kN + 1125k2N + 355k3N + 30k4N + 364N2 + 1005kN2 + 605k2N2 + 93k3N2
+ 176N3 + 368kN3 + 117k2N3 + 32N4 + 48kN4),
c97 =
1
3(2 +N)(2 + k +N)4(5 + 4k + 4N + 3k N)
(1200 + 3860k + 4009k2 + 1786k3 + 296k4
+ 2260N + 6992kN + 5669k2N + 1767k3N + 178k4N + 1839N2 + 5660kN2 + 3278k2N2
+ 659k3N2 + 60k4N2 + 1045N3 + 2903kN3 + 1012k2N3 + 78k3N3 + 396N4 + 847kN4
+ 126k2N4 + 64N5 + 96kN5),
c98 =
1
3(2 +N)(2 + k +N)4(5 + 4k + 4N + 3k N)
2(1200 + 3860k + 4009k2 + 1786k3 + 296k4
+ 2260N + 6992kN + 5669k2N + 1767k3N + 178k4N + 1839N2 + 5660kN2 + 3278k2N2
+ 659k3N2 + 60k4N2 + 1045N3 + 2903kN3 + 1012k2N3 + 78k3N3 + 396N4 + 847kN4
+ 126k2N4 + 64N5 + 96kN5),
c99 =
1
24(2 +N)(2 + k +N)3(5 + 4k + 4N + 3k N)
(−k +N)(240 + 169k − 22k2 − 24k3
+ 399N + 329kN + 99k2N + 18k3N + 229N2 + 209kN2 + 63k2N2 + 44N3 + 39kN3),
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c100 = −i(−k +N)(−11 − 4k − 4N + 3kN)(8 + 17k + 6k
2 + 11N + 11kN + 3N2)
6(2 +N)(2 + k +N)4(5 + 4k + 4N + 3k N)
,
c101 = −(−k +N)(−11 − 4k − 4N + 3k N)(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
18(2 +N)(2 + k +N)5(5 + 4k + 4N + 3k N)
.
The fusion rule is
[Φ˜
(1)
2 ] · [Φ˜(1)2 ] = [I] + [Φ(1)0 Φ(1)0 ] + [Φ(1)0 Φ˜(1)2 ] + [Φ(1),i1
2
Φ˜
(1),i
3
2
] + εijkl [Φ
(1),ij
0 Φ
(1),kl
0 ]
+ [Φ
(2)
0 ] + [Φ˜
(2)
2 ].
Appendix I The structure constants appearing in the OPE
in the N = 4 superspace of section 7 and the
16 fundamental OPEs
The structure constants appearing in (7.1) of section 7 can be summarized by
c1 =
4k(k −N)N
(2 + k +N)2
, c2 =
8kN
(2 + k +N)2
, c3 =
16kN
(2 + k +N)2
, c4 =
2kN
(2 + k +N)
,
c5 = − 2(k −N)
(2 + k +N)2
, c6 =
(k +N)
(2 + k +N)
, c7 = − (k +N)
(2 + k +N)2
,
c8 =
(k −N)
(2 + k +N)
, c9 =
3(k −N)
(2 + k +N)
, c10 =
(12k + 3k2 + 12N + 10kN + 3N2)
(2 + k +N)2
,
c11 =
2(k +N)
(2 + k +N)2
, c12 =
2(−k +N)
(2 + k +N)2
, c13 =
4(−k +N)
(2 + k +N)2
, c14 = 2,
c15 = −(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
(2 +N)(2 + k +N)2
,
c16 =
2(10 + 9k + 2k2 + 14N + 7k N + 4N2)
(2 + k +N)2
, c17 = − 2
(2 + k +N)
,
c18 =
(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)4
, c19 =
(13k + 6k2 + 3N + 9k N +N2)
4(2 +N)(2 + k +N)2
,
c20 =
(20 + 21k + 6k2 + 25N + 13kN + 7N2)
2(2 +N)(2 + k +N)2
,
c21 = −2(8 + 17k + 6k
2 + 11N + 11kN + 3N2)
(2 +N)(2 + k +N)3
,
c22 = −2(20 + 21k + 6k
2 + 25N + 13k N + 7N2)
(2 +N)(2 + k +N)3
,
c23 = −2(16 + 26k + 13k
2 + 2k3 + 6N − 11k N − 7k2N − 10N2 − 15kN2 − 4N3)
(2 + k +N)3
,
c24 =
2(100 + 95k + 24k2 + 155N + 83kN + 3k2N + 69N2 + 14kN2 + 9N3)
(2 +N)(2 + k +N)3
,
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c25 =
4(10 + 9k + 2k2 + 14N + 7k N + 4N2)
(2 + k +N)3
, c26 =
1
6
, c27 =
(k −N)
6(2 + k +N)
,
c28 = − 1
(2 + k +N)
, c29 = − 4
3(2 + k +N)2
, c30 =
1
(2 + k +N)
,
c31 =
(k −N)
(2 + k +N)
, c32 = 1, c33 = − (k −N)
(2 + k +N)2
, c34 = − 1
(2 + k +N)
,
c35 = − 2
(2 + k +N)2
, c36 =
1
2
,
c37 = −(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
2(2 +N)(2 + k +N)2
,
c38 =
(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c39 = −(20 + 37k + 14k
2 + 9N + 21kN + 4k2N − 9N2 − 4N3)
(2 +N)(2 + k +N)3
,
c40 =
(34k + 29k2 + 6k3 + 14N + 37kN + 13k2N + 6N2 + 5k N2)
(2 + k +N)3
,
c41 = −(80 + 88k + 11k
2 − 6k3 + 136N + 110kN + 9k2N + 75N2 + 36kN2 + 13N3)
2(2 +N)(2 + k +N)3
,
c42 = −(−72k − 45k
2 − 6k3 + 8N − 40kN − 7k2N + 21N2 + 6kN2 + 7N3)
(2 +N)(2 + k +N)4
,
c43 =
(16 + 21k + 6k2 + 19N + 13kN + 5N2)
2(2 +N)(2 + k +N)2
,
c44 = −(k −N)(32 + 29k + 6k
2 + 35N + 17kN + 9N2)
2(2 +N)(2 + k +N)3
,
c45 =
(10 + 17k + 6k2 + 6N + 7k N)
(2 + k +N)2
,
c46 = −(20 + 31k + 10k
2 + 35N + 41k N + 8k2N + 21N2 + 14kN2 + 4N3)
(2 +N)(2 + k +N)3
,
c47 =
(20 + 21k + 6k2 + 25N + 13kN + 7N2)
2(2 +N)(2 + k +N)2
,
c48 = −(32 + 29k + 6k
2 + 35N + 17kN + 9N2)
(2 +N)(2 + k +N)3
,
c49 = −(13k + 6k
2 + 3N + 9k N +N2)
2(2 +N)(2 + k +N)2
, c50 = −(13k + 6k
2 + 3N + 9kN +N2)
2(2 +N)(2 + k +N)3
,
c51 =
(20 + 21k + 6k2 + 25N + 13kN + 7N2)
2(2 +N)(2 + k +N)3
,
c52 = −(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)4
,
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c53 =
(4 + k +N)(13k + 6k2 + 3N + 9k N +N2)
4(2 +N)(2 + k +N)3
,
c54 = −(32 + 55k + 18k
2 + 41N + 35k N + 11N2)
3(2 +N)(2 + k +N)4
,
c55 = −(80 + 92k + 11k
2 − 6k3 + 172N + 158kN + 21k2N + 119N2 + 64kN2 + 25N3)
6(2 +N)(2 + k +N)4
,
c56 =
(16 + 29k + 10k2 + 27N + 25kN + 2k2N + 13N2 + 4k N2 + 2N3)
(2 +N)(2 + k +N)3
, c57 = 2,
c58 = −2(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
(2 +N)(2 + k +N)2
,
c59 = − 8
(2 + k +N)
, c60 =
2(10 + 9k + 2k2 + 14N + 7kN + 4N2)
(2 + k +N)2
,
c61 =
(20 + 21k + 6k2 + 25N + 13kN + 7N2)
2(2 +N)(2 + k +N)2
,
c62 =
8(10 + 9k + 2k2 + 14N + 7k N + 4N2)
(2 + k +N)3
,
c63 = −2(32 + 42k + 17k
2 + 2k3 + 22N + 5kN − 3k2N − 6N2 − 11k N2 − 4N3)
(2 + k +N)3
,
c64 =
2(100 + 99k + 26k2 + 151N + 85kN + 4k2N + 65N2 + 14kN2 + 8N3)
(2 +N)(2 + k +N)3
,
c65 = −2(16 + 21k + 6k
2 + 19N + 13k N + 5N2)
(2 +N)(2 + k +N)3
, c66 =
8
(2 + k +N)2
,
c67 = − 16
(2 + k +N)2
, c68 =
(32 + 55k + 18k2 + 41N + 35kN + 11N2)
3(2 +N)(2 + k +N)4
,
c69 =
(13k + 6k2 + 3N + 9kN +N2)
4(2 +N)(2 + k +N)2
, c70 = −(20 + 21k + 6k
2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
.
Of course, if one uses the description in the basis of [23] or of [11], then the corresponding
OPE, which is equivalent to (7.1), can be obtained similarly.
It is useful to rewrite the previous 16 OPEs in Appendix H.1 in order to see how the
single OPE (7.1) arises in the component result. By collecting the spin-3
2
currents with the
derivative of spin-1
2
currents (and similarly the spin-2 current and the derivative of spin-1
current), one has the following 16 OPEs
Φ
(1)
0 (z) Φ
(1)
0 (w) =
1
(z − w)2 c4 + · · · ,
Φ
(1),i
1
2
(z) Φ
(1)
0 (w) =
1
(z − w)
[
− 6 c26 (Gi − 2αi ∂Γi)− 6 c27 i ∂Γi
− c28 (2i U Γi − εijkl T jk Γl)− c29 εijkl iΓj Γk Γl
]
(w) + · · · ,
378
Φ
(1),ij
1 (z) Φ
(1)
0 (w) =
1
(z − w)2
[
− 2 c5 Γi Γj + εijkl
(
c6 i T
kl − 2 c7 Γk Γl
)
+ 2 c8 i T
ij
]
(w)
+
1
(z − w)
[
2 c30 ( i G
i Γj − i Gj Γi + 2α ∂Γi Γj − 2α ∂Γj Γi) + 2 c31 i ∂T ij
+ 2 c32 ε
ijkl i ∂T kl − 2 c33 ∂(Γi Γj)− εijkl c34 ∂(Γk Γl)
− 2 c35
(
U Γi Γj + i εijkl(T ki Γil + T kj Γjl)
)]
(w) + · · · ,
Φ
(1),i
3
2
(z) Φ
(1)
0 (w) =
1
(z − w)3 c2 iΓ
i(w) +
1
(z − w)2
[
c9 (G
i − 2αi ∂Γi) + c10 i ∂Γj − 2 c11 T ij Γj
+ c12 (i U Γ
i − 1
2
εijkl T jk Γl) + c13 i U Γ
i
]
(w)
+
1
(z − w)
[
c36Φ
(2),i
1
2
+ c37Φ
(1)
0 Φ
(1),i
1
2
+ c38 (i U U Γ
i − i T˜ ij T˜ ij Γi − i T ij T jk Γk + i T ij T ji Γi)
+ c39 i ∂U Γ
i + c40 i ∂
2Γi + c41 (i U ∂Γ
i − 1
2
εijkl T jk ∂Γl)
− c42 iΓi ∂Γj Γj + c43 (U Gi − 2iαU ∂Γi + 1
2
εijkl i T jkGl + εijkl αT jk ∂Γl)
+ c44 i U ∂Γ
i + c45 (∂G
i − 2iα ∂2Γi) + c46 (i ∂U Γi − 1
2
εijkl ∂T jk Γl)
+ c47 (i T
ij Gj − 2iα T ij ∂Γj) + c48 (i U U Γi − 1
2
εijkl T jk U Γl)
+ c49 U(G
i − 2iα ∂Γi)− c50 εijkl(Γj Γk Gl + 2iαΓj Γk ∂Γl) + 2 c51 (Γi Γj Gj
+ 2iαΓi ∂Γj Γj + T ij U Γj − 1
2
εijkl T ij T kl Γi) + c52 ε
ijkl T jk Γi Γj Γk
− 2 c53 T ij ∂Γj + c54 εijkl i U Γj Γk Γl + c55 εijkl i ∂(Γj Γk Γl)− c56 ∂T ij Γj
]
(w)
+ · · · ,
Φ
(1)
2 (z) Φ
(1)
0 (w) =
1
(z − w)4 c1 +
1
(z − w)3 c3 U(w)
+
1
(z − w)2
[
c14Φ
(2)
0 + c15Φ
(1)
0 Φ
(1)
0
+ c16 2(L+ α ∂U) + c17 (i G
i Γi + 2α ∂Γi Γi)
+ εijkl
(
c18 Γ
i Γj Γk Γl − c19 T ij T kl
)
− c20 T ij T ij − c21 i
2
εijkl T ij Γk Γl
− c22 i T ij Γi Γj + c23 ∂U − c24 ∂Γi Γi + c25 U U
]
(w)
+
1
(z − w)
[
c57 ∂Φ
(2)
0 + c58 ∂Φ
(1)
0 Φ
(1)
0 + c59 i G
i ∂Γi
+ c60 2∂(L+ α ∂U) − c61 ∂(T ij T ij)
379
+ c62 ∂U U + c63 ∂
2U − c64 ∂2Γi Γi − i
2
εijkl
(
c65 ∂(T
ij Γk Γl) + c66 Γ
i Γj ∂T kl
)
− c67 U ∂Γi Γi + εijkl
(
c68 ∂(Γ
i Γj Γk Γl)− c69 ∂(T ij T kl)
)
− c70 2i ∂(T ij Γi Γj)
]
(w) + · · · , (I.1)
where the seventy coefficients c1-c70 are given in (I.1). Here we intentionally put the same
structure constants as the ones in section 7. These are the fundamental OPEs which provide
the single N = 4 OPE in (7.1) because the seventy structure constants fix those in (7.1). As
explained in Appendix F , via the replacement (F.4), one obtains the final OPE. As described
in the introduction, this is the power of N = 4 supersymmetry. The other structures in the
remaining 120 OPEs can be determined automatically by “supersymmetrizing” the composite
fields appearing in (I.1).
For convenience, we present the X-dependent coefficients (before we are using the value
(6.4)) as follows:
c15 = − 1
(k −N)(1 +N)2(−8− 8k − 16N − 8kN − 8N
2 + 32X + 72kX + 60k2X + 22k3X
+ 3k4X + 72NX + 136kNX + 90k2NX + 24k3NX + 2k4NX + 60N2X + 90kN2X
+ 42k2N2X + 6k3N2X + 22N3X + 24kN3X + 6k2N3X + 3N4X + 2kN4X),
c16 = − 1
3(1 +N)(−k +N)(2 + k +N)4(−16− 20k − 6k
2 − 36N − 24kN − 6k2N − 26N2
− 4kN2 − 6N3 + 64X + 160kX + 160k2X + 80k3X + 20k4X + 2k5X + 160NX
+ 336kNX + 272k2NX + 104k3NX + 18k4NX + k5NX + 160N2X + 272kN2X
+ 168k2N2X + 44k3N2X + 4k4N2X + 80N3X + 104kN3X + 44k2N3X + 6k3N3X
+ 20N4X + 18kN4X + 4k2N4X + 2N5X + kN5X),
c18 =
2(2 + k +N)X
3(1 +N)
,
c19 =
1
6(1 +N)(2 + k +N)
(−4 − 4N + 16X + 32kX + 24k2X + 8k3X + k4X + 32NX
+ 48kNX + 24k2NX + 4k3NX + 24N2X + 24kN2X + 6k2N2X + 8N3X + 4kN3X
+ N4X),
c20 = − 1
3(1 +N)(−k +N)(2 + k +N)(−16− 16k − 32N − 16kN − 16N
2 + 64X + 144kX
+ 128k2X + 56k3X + 12k4X + k5X + 144NX + 256kNX + 168k2NX + 48k3NX
+ 5k4NX + 128N2X + 168kN2X + 72k2N2X + 10k3N2X + 56N3X + 48kN3X
+ 10k2N3X + 12N4X + 5kN4X +N5X),
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c21 = − 1
3(1 +N)(2 + k +N)2
4(−1−N + 16X + 32kX + 24k2X + 8k3X + k4X + 32NX
+ 48kNX + 24k2NX + 4k3NX + 24N2X + 24kN2X + 6k2N2X + 8N3X + 4kN3X
+ N4X),
c22 = − 1
3(k −N)(1 +N)(2 + k +N)24(−16− 16k − 32N − 16kN − 16N
2 + 64X + 144kX
+ 128k2X + 56k3X + 12k4X + k5X + 144NX + 256kNX + 168k2NX + 48k3NX
+ 5k4NX + 128N2X + 168kN2X + 72k2N2X + 10k3N2X + 56N3X + 48kN3X
+ 10k2N3X + 12N4X + 5kN4X +N5X),
c23 = − 1
3(1 +N)(2 + k +N)2
4(−4− 14k − 6k2 − 18N − 36kN − 6k2N − 20N2 − 22kN2
− 6N3 + 64X + 160kX + 160k2X + 80k3X + 20k4X + 2k5X + 160NX + 336kNX
+ 272k2NX + 104k3NX + 18k4NX + k5NX + 160N2X + 272kN2X + 168k2N2X
+ 44k3N2X + 4k4N2X + 80N3X + 104kN3X + 44k2N3X + 6k3N3X + 20N4X
+ 18kN4X + 4k2N4X + 2N5X + kN5X),
c24 =
1
3(k −N)(1 +N)(2 + k +N)2 2(−160− 176k − 27k
2 − 336N − 186kN − 27k2N
− 203N2 − 10kN2 − 27N3 + 640X + 1504kX + 1408k2X + 656k3X + 152k4X + 14k5X
+ 1504NX + 2880kNX + 2096k2NX + 704k3NX + 102k4NX + 4k5NX + 1408N2X
+ 2096kN2X + 1104k2N2X + 236k3N2X + 16k4N2X + 656N3X + 704kN3X
+ 236k2N3X + 24k3N3X + 152N4X + 102kN4X + 16k2N4X + 14N5X + 4kN5X),
c25 =
1
3(k −N)(1 +N)(2 + k +N)2 8(−16− 20k − 6k
2 − 36N − 24kN − 6k2N − 26N2
− 4kN2 − 6N3 + 64X + 160kX + 160k2X + 80k3X + 20k4X + 2k5X + 160NX
+ 336kNX + 272k2NX + 104k3NX + 18k4NX + k5NX + 160N2X + 272kN2X
+ 168k2N2X + 44k3N2X + 4k4N2X + 80N3X + 104kN3X + 44k2N3X + 6k3N3X
+ 20N4X + 18kN4X + 4k2N4X + 2N5X + kN5X),
c37 = − 1
(k −N)(1 +N)(−8− 8k − 16N − 8kN − 8N
2 + 32X + 72kX + 60k2X + 22k3X
+ 3k4X + 72NX + 136kNX + 90k2NX + 24k3NX + 2k4NX + 60N2X + 90kN2X
+ 42k2N2X + 6k3N2X + 22N3X + 24kN3X + 6k2N3X + 3N4X + 2kN4X),
c38 =
1
3(1 +N)(2 + k +N)2
2(2 + 2N + 16X + 32kX + 24k2X + 8k3X + k4X + 32NX
+ 48kNX + 24k2NX + 4k3NX + 24N2X + 24kN2X + 6k2N2X + 8N3X + 4kN3X
+ N4X),
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c39 = − 1
3(k −N)(1 +N)(2 + k +N)22(−16− 16k + 6k
2 − 32N − 28kN + 6k2N − 10N2
− 12kN2 + 6N3 + 64X + 144kX + 128k2X + 56k3X + 12k4X + k5X + 144NX + 256kNX
+ 168k2NX + 48k3NX + 5k4NX + 128N2X + 168kN2X + 72k2N2X + 10k3N2X
+ 56N3X + 48kN3X + 10k2N3X + 12N4X + 5kN4X +N5X),
c40 =
1
3(1 +N)(2 + k +N)2
2(−16− 2k − 18N − 2N2 + 2kN2 + 64X + 160kX + 160k2X
+ 80k3X + 20k4X + 2k5X + 160NX + 336kNX + 272k2NX + 104k3NX + 18k4NX
+ k5NX + 160N2X + 272kN2X + 168k2N2X + 44k3N2X + 4k4N2X + 80N3X
+ 104kN3X + 44k2N3X + 6k3N3X + 20N4X + 18kN4X + 4k2N4X + 2N5X + kN5X),
c41 =
1
3(k −N)(1 +N)(2 + k +N)2 (64 + 80k + 14k
2 + 144N + 116kN + 14k2N + 94N2
+ 36kN2 + 14N3 − 256X − 640kX − 624k2X − 288k3X − 56k4X + k6X − 640NX
− 1376kNX − 1120k2NX − 416k3NX − 64k4NX − 2k5NX − 624N2X − 1120kN2X
− 720k2N2X − 192k3N2X − 17k4N2X − 288N3X − 416kN3X − 192k2N3X − 28k3N3X
− 56N4X − 64kN4X − 17k2N4X − 2kN5X +N6X),
c42 =
1
3(1 +N)(2 + k +N)2
2(−16− 16N + 64X + 104kX + 60k2X + 14k3X + k4X
+ 104NX + 120kNX + 42k2NX + 4k3NX + 60N2X + 42kN2X + 6k2N2X + 14N3X
+ 4kN3X +N4X),
c43 =
1
3(1 +N)(2 + k +N)
(2 + 2N + 16X + 32kX + 24k2X + 8k3X + k4X + 32NX
+ 48kNX + 24k2NX + 4k3NX + 24N2X + 24kN2X + 6k2N2X + 8N3X + 4kN3X
+ N4X),
c44 = − 1
3(1 +N)(2 + k +N)2
(k −N)(8 + 8N + 16X + 32kX + 24k2X + 8k3X + k4X
+ 32NX + 48kNX + 24k2NX + 4k3NX + 24N2X + 24kN2X + 6k2N2X + 8N3X
+ 4kN3X +N4X),
c45 = − 1
3(1 +N)(−k +N)(2 + k +N)2(−16− 20k − 36N − 36kN − 20N
2 − 16kN2 + 64X
+ 160kX + 160k2X + 80k3X + 20k4X + 2k5X + 160NX + 336kNX + 272k2NX
+ 104k3NX + 18k4NX + k5NX + 160N2X + 272kN2X + 168k2N2X + 44k3N2X
+ 4k4N2X + 80N3X + 104kN3X + 44k2N3X + 6k3N3X + 20N4X + 18kN4X + 4k2N4X
+ 2N5X + kN5X),
c46 = − 1
3(k −N)(1 +N)(2 + k +N)22(−16− 24k − 6k
2 − 40N − 44kN − 6k2N − 30N2
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− 20kN2 − 6N3 + 64X + 176kX + 192k2X + 104k3X + 28k4X + 3k5X + 176NX
+ 416kNX + 376k2NX + 160k3NX + 31k4NX + 2k5NX + 192N2X + 376kN2X
+ 264k2N2X + 78k3N2X + 8k4N2X + 104N3X + 160kN3X + 78k2N3X + 12k3N3X
+ 28N4X + 31kN4X + 8k2N4X + 3N5X + 2kN5X),
c47 = − 1
3(1 +N)(−k +N)(2 + k +N)(−16− 16k − 32N − 16kN − 16N
2 + 64X + 144kX
+ 128k2X + 56k3X + 12k4X + k5X + 144NX + 256kNX + 168k2NX + 48k3NX
+ 5k4NX + 128N2X + 168kN2X + 72k2N2X + 10k3N2X + 56N3X + 48kN3X
+ 10k2N3X + 12N4X + 5kN4X +N5X),
c48 = − 1
3(1 +N)(2 + k +N)2
2(8 + 8N + 16X + 32kX + 24k2X + 8k3X + k4X + 32NX
+ 48kNX + 24k2NX + 4k3NX + 24N2X + 24kN2X + 6k2N2X + 8N3X + 4kN3X
+ N4X),
c49 = − 1
3(1 +N)(2 + k +N)
(−4− 4N + 16X + 32kX + 24k2X + 8k3X + k4X + 32NX
+ 48kNX + 24k2NX + 4k3NX + 24N2X + 24kN2X + 6k2N2X + 8N3X + 4kN3X
+ N4X),
c50 = − 1
3(1 +N)(2 + k +N)2
(−4 − 4N + 16X + 32kX + 24k2X + 8k3X + k4X + 32NX
+ 48kNX + 24k2NX + 4k3NX + 24N2X + 24kN2X + 6k2N2X + 8N3X + 4kN3X
+ N4X),
c51 =
1
3(k −N)(1 +N)(2 + k +N)2 (−16− 16k − 32N − 16kN − 16N
2 + 64X + 144kX
+ 128k2X + 56k3X + 12k4X + k5X + 144NX + 256kNX + 168k2NX + 48k3NX
+ 5k4NX + 128N2X + 168kN2X + 72k2N2X + 10k3N2X + 56N3X + 48kN3X
+ 10k2N3X + 12N4X + 5kN4X +N5X),
c52 = −2(2 + k +N)X
(1 +N)
,
c53 =
1
6(1 +N)(2 + k +N)2
(4 + k +N)(−4 − 4N + 16X + 32kX + 24k2X + 8k3X + k4X
+ 32NX + 48kNX + 24k2NX + 4k3NX + 24N2X + 24kN2X + 6k2N2X + 8N3X
+ 4kN3X +N4X),
c54 = −2(2 + k +N)X
3(1 +N)
,
c55 =
1
9(k −N)(1 +N)(2 + k +N)2 (32 + 32k + 64N + 32kN + 32N
2 − 128X − 288kX
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− 232k2X − 76k3X − 6k4X + k5X − 288NX − 560kNX − 372k2NX − 96k3NX
− 7k4NX − 232N2X − 372kN2X − 180k2N2X − 26k3N2X − 76N3X − 96kN3X
− 26k2N3X − 6N4X − 7kN4X +N5X),
c56 =
1
3(1 +N)(2 + k +N)2
2(2 + 3k + 5N + 3kN + 3N2 + 16X + 32kX + 24k2X + 8k3X
+ k4X + 32NX + 48kNX + 24k2NX + 4k3NX + 24N2X + 24kN2X + 6k2N2X + 8N3X
+ 4kN3X +N4X),
c58 = − 1
(k −N)(1 +N)4(−8− 8k − 16N − 8kN − 8N
2 + 32X + 72kX + 60k2X + 22k3X
+ 3k4X + 72NX + 136kNX + 90k2NX + 24k3NX + 2k4NX + 60N2X + 90kN2X
+ 42k2N2X + 6k3N2X + 22N3X + 24kN3X + 6k2N3X + 3N4X + 2kN4X),
c60 = − 1
3(1 +N)(−k +N)(2 + k +N)4(−16− 20k − 6k
2 − 36N − 24kN − 6k2N − 26N2
− 4kN2 − 6N3 + 64X + 160kX + 160k2X + 80k3X + 20k4X + 2k5X + 160NX
+ 336kNX + 272k2NX + 104k3NX + 18k4NX + k5NX + 160N2X + 272kN2X
+ 168k2N2X + 44k3N2X + 4k4N2X + 80N3X + 104kN3X + 44k2N3X + 6k3N3X
+ 20N4X + 18kN4X + 4k2N4X + 2N5X + kN5X),
c61 = − 1
3(1 +N)(−k +N)(2 + k +N)(−16− 16k − 32N − 16kN − 16N
2 + 64X + 144kX
+ 128k2X + 56k3X + 12k4X + k5X + 144NX + 256kNX + 168k2NX + 48k3NX
+ 5k4NX + 128N2X + 168kN2X + 72k2N2X + 10k3N2X + 56N3X + 48kN3X
+ 10k2N3X + 12N4X + 5kN4X +N5X),
c62 =
1
3(k −N)(1 +N)(2 + k +N)2 16(−16− 20k − 6k
2 − 36N − 24kN − 6k2N − 26N2
− 4kN2 − 6N3 + 64X + 160kX + 160k2X + 80k3X + 20k4X + 2k5X + 160NX
+ 336kNX + 272k2NX + 104k3NX + 18k4NX + k5NX + 160N2X + 272kN2X
+ 168k2N2X + 44k3N2X + 4k4N2X + 80N3X + 104kN3X + 44k2N3X + 6k3N3X
+ 20N4X + 18kN4X + 4k2N4X + 2N5X + kN5X),
c63 = − 1
3(1 +N)(2 + k +N)2
4(8− 8k − 6k2 − 24kN − 6k2N − 14N2 − 16kN2 − 6N3 + 64X
+ 160kX + 160k2X + 80k3X + 20k4X + 2k5X + 160NX + 336kNX + 272k2NX
+ 104k3NX + 18k4NX + k5NX + 160N2X + 272kN2X + 168k2N2X + 44k3N2X
+ 4k4N2X + 80N3X + 104kN3X + 44k2N3X + 6k3N3X + 20N4X + 18kN4X + 4k2N4X
+ 2N5X + kN5X),
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c64 =
1
3(k −N)(1 +N)(2 + k +N)2 4(−80− 88k − 12k
2 − 168N − 96kN − 12k2N − 100N2
− 8kN2 − 12N3 + 320X + 752kX + 704k2X + 328k3X + 76k4X + 7k5X + 752NX
+ 1440kNX + 1048k2NX + 352k3NX + 51k4NX + 2k5NX + 704N2X + 1048kN2X
+ 552k2N2X + 118k3N2X + 8k4N2X + 328N3X + 352kN3X + 118k2N3X + 12k3N3X
+ 76N4X + 51kN4X + 8k2N4X + 7N5X + 2kN5X),
c65 = − 1
3(1 +N)(2 + k +N)2
4(2 + 2N + 16X + 32kX + 24k2X + 8k3X + k4X + 32NX
+ 48kNX + 24k2NX + 4k3NX + 24N2X + 24kN2X + 6k2N2X + 8N3X + 4kN3X
+ N4X),
c68 =
2(2 + k +N)X
3(1 +N)
,
c69 =
1
6(1 +N)(2 + k +N)
(−4 − 4N + 16X + 32kX + 24k2X + 8k3X + k4X + 32NX
+ 48kNX + 24k2NX + 4k3NX + 24N2X + 24kN2X + 6k2N2X + 8N3X + 4kN3X
+ N4X),
c70 = − 1
3(k −N)(1 +N)(2 + k +N)22(−16− 16k − 32N − 16kN − 16N
2 + 64X + 144kX
+ 128k2X + 56k3X + 12k4X + k5X + 144NX + 256kNX + 168k2NX + 48k3NX
+ 5k4NX + 128N2X + 168kN2X + 72k2N2X + 10k3N2X + 56N3X + 48kN3X
+ 10k2N3X + 12N4X + 5kN4X +N5X).
The remaining coefficients we do not present above are the same as the ones in (I.1).
Appendix J Some relations between the next N = 4 higher
spin currents in different bases
The exact relations between the higher spin currents in [23] and those in [11] can be obtained.
For example, the lowest higher spin-2 current living in the next N = 4 higher spin multiplet
can be written as 31
V
(2)
0 (z) = c1 P
(2)(z) + c2 W
(2)(z) + c3 T
(2)(z) + c4 T
(1) T(1)(z) + c5 L(z) + c6A3A3(z)
+ c7 ∂A3(z) + c8A3 F11 F22(z) + c9A3 F12 F21(z) + c10A− F11 F12(z)
+ c11A+A−(z) + c12B3B3(z) + c13 ∂B3(z) + c14B3 F11 F22(z)
31 The notation for the higher spin currents with typewriter fonts in this Appendix is the same as the ones
with boldface fonts in [11].
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+ c15B3 F12 F21(z) + c16B− F12 F22(z) + c17B+B−(z) + c18B+ F11 F21(z)
+ c19 F11G22(z) + c20 F11 F12 F21 F22(z) + c21 ∂F11 F22(z) + c22 F11 ∂F22(z)
+ c23 F12G21(z) + c24 ∂F12 F21(z) + c25 F12 ∂F21(z) + c26 F21G12(z)
+ c27 F22G11(z) + c28 U A3(z) + c29 U B3(z) + c30 U U(z)
+ c31 U F11 F22(z) + c32 U F12 F21(z) + c33A3B3(z),
where the coefficients are given by
c1 = 1, c2 = −4, c3 = − 4(k −N)
3(2 + k +N)
,
c4 =
(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
2(2 +N)(2 + k +N)2
,
c5 = −2(3 + 2k +N)(10 + 5k + 8N)
3(2 + k +N)2
, c6 = −2(15 + 10k + 11N)
3(2 + k +N)2
,
c7 = −2i(15 + 10k + 11N)
3(2 + k +N)2
, c8 =
4i(9 + 2k + 7N)
3(2 + k +N)3
, c9 =
4i(3 + k + 2N)
(2 + k +N)3
,
c10 =
4i(18 + 5k + 13N)
3(2 + k +N)3
, c11 = −2(15 + 10k + 11N)
3(2 + k +N)2
,
c12 = −2(30 + 47k + 18k
2 + 34N + 31kN + 8N2)
3(2 +N)(2 + k +N)2
,
c13 = −2i(30 + 47k + 18k
2 + 34N + 31k N + 8N2)
3(2 +N)(2 + k +N)2
,
c14 = −4i(42 + 55k + 18k
2 + 56N + 35k N + 16N2)
3(2 +N)(2 + k +N)3
,
c15 =
4i(14 + 19k + 6k2 + 18N + 12kN + 5N2)
(2 +N)(2 + k +N)3
,
c16 = −4i(24 + 43k + 18k
2 + 41N + 29k N + 13N2)
3(2 +N)(2 + k +N)3
,
c17 = −2(30 + 47k + 18k
2 + 34N + 31kN + 8N2)
3(2 +N)(2 + k +N)2
,
c18 = −4i(20 + 23k + 6k
2 + 23N + 14kN + 6N2)
(2 +N)(2 + k +N)3
,
c19 =
2(3 + 5k + 4N)
3(2 + k +N)2
, c20 = −4(32 + 55k + 18k
2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c21 = −(156 + 225k + 94k
2 + 309N + 219kN + 20k2N + 143N2 + 42kN2 + 16N3)
3(2 +N)(2 + k +N)3
,
c22 =
(444 + 369k + 94k2 + 597N + 291kN + 20k2N + 215N2 + 42kN2 + 16N3)
3(2 +N)(2 + k +N)3
,
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c23 = − 4
(2 + k +N)2
,
c24 = −(300 + 345k + 94k
2 + 405N + 279kN + 20k2N + 155N2 + 42kN2 + 16N3)
3(2 +N)(2 + k +N)3
,
c25 =
(300 + 281k + 94k2 + 469N + 247kN + 20k2N + 187N2 + 42kN2 + 16N3)
3(2 +N)(2 + k +N)3
,
c26 =
4
(2 + k +N)
, c27 =
2(3 + 4k + 5N)
3(2 + k +N)2
, c28 = − 4i N
(2 + k +N)2
,
c29 = − 4i k
(2 + k +N)2
, c30 = −2(3 + 2k +N)(10 + 5k + 8N)
3(2 + k +N)3
,
c31 =
16(k −N)
3(2 + k +N)3
, c32 = − 12
(2 + k +N)2
, c33 =
4(k −N)
3(2 + k +N)2
.
For the higher spin-5
2
current, one has the following relation
V
(2),0
1
2
(z) = c1 P
( 5
2
)
− (z) + c2 P
( 5
2
)
+ (z) + c3 W
( 5
2
)
− (z) + c4 W
( 5
2
)
+ (z) + c5A3G12(z) + c6A3G21(z)
+ c7A3A3 F12(z) + c8A3A3 F21(z) + c9A3B3 F12(z) + c10A3B3 F21(z)
+ c11A3B− F22(z) + c12A3B+ F11(z) + c13A3 F11 F12 F22(z) + c14A3 F11 F21 F22(z)
+ c15A3 ∂F21(z) + c16A−G11(z) + c17A−B3 F11(z) + c18A−B− F12(z)
+ c19A− F11 F12 F21(z) + c20A− ∂F11(z) + c21A+G22(z) + c22A+A− F12(z)
+ c23A+A− F21(z) + c24A+B3 F22(z) + c25A+B+ F21(z) + c26A+ F12 F21 F22(z)
+ c27B3G12(z) + c28B3G21(z) + c29B3B3 F12(z) + c30B3B3 F21(z)
+ c31B3 F11 F12 F22(z) + c32B3 F11 F21 F22(z) + c33B3 ∂F21(z) + c34B−G22(z)
+ c35B− F12 F21 F22(z) + c36B− ∂F22(z) + c37B+G11(z) + c38B+B− F12(z)
+ c39B+B− F21(z) + c40B+ F11 F12 F21(z) + c41 F11 F12G22(z) + c42 F11 F12 ∂F22(z)
+ c43 F11 F21G22(z) + c44 F11 F21 ∂F22(z) + c45 F11 F22G12(z) + c46 F11 F22G21(z)
+ c47 F11 ∂F12 F22(z) + c48 F11 ∂F21 F22(z) + c49 F12 P
(2)(z) + c50 F12 F21G12(z)
+ c51 F12 F21G21(z) + c52 F12 F22G11(z) + c53 F12 ∂F12 F21(z) + c54 F21 P
(2)(z)
+ c55 F21 F22G11(z) + c56 F21 ∂F21 F12(z) + c57G12 T
(1)(z) + c58G21 T
(1)(z)
+ c59 P
(2) F12(z) + c60 P
(2) F21(z) + c61 T
(1) T
( 3
2
)
− (z) + c62 T
(1) T
( 3
2
)
+ (z)
+ c63 U G12(z) + c64 U G21(z) + c65 U A3 F12(z) + c66 U A3 F21(z)
+ c67 U A− F11(z) + c68 U A+ F22(z) + c69 U B3 F12(z) + c70 U B3 F21(z)
+ c71 U B− F22(z) + c72 U B+ F11(z) + c73 U F11 F12 F22(z) + c74 U F11 F21 F22(z)
+ c75 U U F12(z) + c76 U U F21(z) + c77 U ∂F21(z) + c78 ∂A3 F21(z)
+ c79 ∂A− F11(z) + c80 ∂A+ F22(z) + c81 ∂B3 F21(z) + c82 ∂B− F22(z)
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+ c83 ∂B+ F11(z) + c84 ∂F11 F12 F22(z) + c85 ∂F11 F21 F22(z) + c86 ∂U F21(z)
+ c87 ∂G12(z) + c88 ∂G21(z) + c89 ∂T
( 3
2
)
− (z) + c90 ∂
2F21(z),
where the coefficients are given by
c1 = −2i
√
2, c2 = −2i
√
2, c3 = 2i
√
2, c4 = −2i
√
2, c5 = −
√
2(1 +N)
(2 + k +N)2
,
c6 = −
√
2(1 +N)
(2 + k +N)2
, c7 = −2i
√
2(1 +N)
(2 + k +N)3
, c8 =
2i
√
2(1 +N)
(2 + k +N)3
,
c9 = −2i
√
2(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c10 =
2i
√
2(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c11 = −2i
√
2(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c12 =
2i
√
2(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c13 = −2
√
2(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c14 =
2
√
2(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c15 =
1
3(2 +N)(2 + k +N)4
√
2(60 + 169k + 154k2 + 40k3 + 149N + 299kN + 174k2N
+ 20k3N + 159N2 + 212kN2 + 62k2N2 + 84N3 + 58kN3 + 16N4),
c16 =
√
2(1 +N)
(2 + k +N)2
, c17 = −2i
√
2(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c18 = −2i
√
2(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c19 = −2
√
2(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c20 =
1
3(2 +N)(2 + k +N)4
√
2(−60 − 169k − 154k2 − 40k3 + 31N − 68kN − 108k2N
− 20k3N + 204N2 + 133kN2 − 2k2N2 + 153N3 + 68k N3 + 32N4),
c21 =
√
2(1 +N)
(2 + k +N)2
, c22 = −2i
√
2(1 +N)
(2 + k +N)3
, c23 =
2i
√
2(1 +N)
(2 + k +N)3
,
c24 =
2i
√
2(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c25 =
2i
√
2(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
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c26 =
2
√
2(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c27 = −
√
2(18 + 21k + 6k2 + 22N + 13kN + 6N2)
(2 +N)(2 + k +N)2
,
c28 = −
√
2(18 + 21k + 6k2 + 22N + 13kN + 6N2)
(2 +N)(2 + k +N)2
,
c29 =
2i
√
2(18 + 21k + 6k2 + 22N + 13kN + 6N2)
(2 +N)(2 + k +N)3
,
c30 = −2i
√
2(18 + 21k + 6k2 + 22N + 13kN + 6N2)
(2 +N)(2 + k +N)3
,
c31 =
2
√
2(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c32 = −2
√
2(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c33 = − 1
3(2 +N)(2 + k +N)4
√
2(60 + 169k + 154k2 + 40k3 + 149N + 299kN + 174k2N
+ 20k3N + 159N2 + 212kN2 + 62k2N2 + 84N3 + 58kN3 + 16N4),
c34 =
√
2(18 + 21k + 6k2 + 22N + 13kN + 6N2)
(2 +N)(2 + k +N)2
,
c35 = −2
√
2(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c36 =
1
3(2 +N)(2 + k +N)4
√
2(60− 11k − 77k2 − 26k3 + 149N − 64kN − 171k2N
− 40k3N + 159N2 − 25k N2 − 64k2N2 + 84N3 + 10kN3 + 16N4),
c37 =
√
2(18 + 21k + 6k2 + 22N + 13kN + 6N2)
(2 +N)(2 + k +N)2
,
c38 =
2i
√
2(18 + 21k + 6k2 + 22N + 13kN + 6N2)
(2 +N)(2 + k +N)3
,
c39 = −2i
√
2(18 + 21k + 6k2 + 22N + 13kN + 6N2)
(2 +N)(2 + k +N)3
,
c40 =
2
√
2(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c41 = −2i
√
2(5 + 2k + 3N)
(2 + k +N)3
, c42 = −8i
√
2(5 + 2k + 3N)
(2 + k +N)4
,
c43 =
2i
√
2(10 + 17k + 6k2 + 14N + 11kN + 4N2)
(2 +N)(2 + k +N)3
,
c44 = −2i
√
2(60 + 155k + 58k2 + 139N + 169kN + 20k2N + 85N2 + 42k N2 + 16N3)
3(2 +N)(2 + k +N)4
,
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c45 = −i
√
2(13k + 6k2 + 3N + 9kN +N2)
(2 +N)(2 + k +N)3
,
c46 = −i
√
2(13k + 6k2 + 3N + 9kN +N2)
(2 +N)(2 + k +N)3
,
c47 = −4i
√
2(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)4
,
c48 = −2i
√
2(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
3(2 +N)(2 + k +N)4
,
c49 = −i(3 + 2k +N)(10 + 5k + 8N)
3
√
2(2 + k +N)2
,
c50 =
i
√
2(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c51 =
i
√
2(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c52 =
2i
√
2(10 + 17k + 6k2 + 14N + 11kN + 4N2)
(2 +N)(2 + k +N)3
,
c53 =
4i
√
2(13k + 6k2 + 3N + 9k N +N2)
(2 +N)(2 + k +N)4
,
c54 = −i(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
2
√
2(2 +N)(2 + k +N)2
,
c55 = −2i
√
2(5 + 2k + 3N)
(2 + k +N)3
, c56 = −4i
√
2(13k + 6k2 + 3N + 9kN +N2)
(2 +N)(2 + k +N)4
,
c57 =
i(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)√
2(2 +N)(2 + k +N)2
,
c58 =
i(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)√
2(2 +N)(2 + k +N)2
,
c59 =
i(3 + 2k +N)(10 + 5k + 8N)
3
√
2(2 + k +N)2
,
c60 =
i(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
2
√
2(2 +N)(2 + k +N)2
,
c61 = −i
√
2(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
(2 +N)(2 + k +N)2
,
c62 =
i
√
2(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42k N2 + 16N3)
(2 +N)(2 + k +N)2
,
c63 = − 2i
√
2
(2 + k +N)
, c64 =
2i
√
2
(2 + k +N)
, c65 =
2
√
2(3 + 2k +N)
(2 + k +N)3
,
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c66 =
2
√
2(3 + 2k +N)
(2 + k +N)3
, c67 = −2
√
2(3 + 2k +N)
(2 + k +N)3
, c68 = −2
√
2(3 + 2k +N)
(2 + k +N)3
,
c69 = −2
√
2(26 + 25k + 6k2 + 30N + 15kN + 8N2)
(2 +N)(2 + k +N)3
,
c70 = −2
√
2(26 + 25k + 6k2 + 30N + 15kN + 8N2)
(2 +N)(2 + k +N)3
,
c71 =
2
√
2(26 + 25k + 6k2 + 30N + 15k N + 8N2)
(2 +N)(2 + k +N)3
,
c72 =
2
√
2(26 + 25k + 6k2 + 30N + 15k N + 8N2)
(2 +N)(2 + k +N)3
,
c73 =
2i
√
2(32 + 55k + 18k2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)4
,
c74 =
2i
√
2(32 + 55k + 18k2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)4
,
c75 = − 4i
√
2
(2 + k +N)2
, c76 =
4i
√
2
(2 + k +N)2
,
c77 =
1
3(2 +N)(2 + k +N)4
i
√
2(60 + 169k + 154k2 + 40k3 + 149N + 299kN + 174k2N
+ 20k3N + 159N2 + 212kN2 + 62k2N2 + 84N3 + 58kN3 + 16N4),
c78 =
1
3(2 +N)(2 + k +N)4
√
2(12 + 145k + 154k2 + 40k3 + 53N + 263kN + 174k2N
+ 20k3N + 99N2 + 200kN2 + 62k2N2 + 72N3 + 58kN3 + 16N4),
c79 =
1
3(2 +N)(2 + k +N)4
√
2(−36 − 157k − 154k2 − 40k3 + 79N − 50kN − 108k2N
− 20k3N + 234N2 + 139kN2 − 2k2N2 + 159N3 + 68k N3 + 32N4),
c80 =
2
√
2(1 +N)
(2 + k +N)3
,
c81 = − 1
3(2 +N)(2 + k +N)4
√
2(−372− 551k − 242k2 − 32k3 − 595N − 529kN − 54k2N
+ 20k3N − 249N2 − 16kN2 + 62k2N2 + 12N3 + 58kN3 + 16N4),
c82 =
1
3(2 +N)(2 + k +N)4
√
2(−156− 371k − 275k2 − 62k3 − 223N − 478kN − 285k2N
− 40k3N − 45N2 − 139kN2 − 64k2N2 + 48N3 + 10kN3 + 16N4),
c83 = −2
√
2(18 + 21k + 6k2 + 22N + 13kN + 6N2)
(2 +N)(2 + k +N)3
,
c84 = −8i
√
2(10 + 17k + 6k2 + 14N + 11kN + 4N2)
(2 +N)(2 + k +N)4
,
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c85 = −2i
√
2(60− k − 14k2 + 103N + 61k N + 20k2N + 73N2 + 42kN2 + 16N3)
3(2 +N)(2 + k +N)4
,
c86 =
1
3(2 +N)(2 + k +N)4
i
√
2(60 + 169k + 154k2 + 40k3 + 149N + 299kN + 174k2N
+ 20k3N + 159N2 + 212kN2 + 62k2N2 + 84N3 + 58kN3 + 16N4),
c87 =
i(300 + 371k + 106k2 + 559N + 499kN + 80k2N + 337N2 + 168kN2 + 64N3)
3
√
2(2 +N)(2 + k +N)2
,
c88 =
1
3
√
2(2 +N)(2 + k +N)3
i(60 + 169k + 154k2 + 40k3 + 149N + 299kN + 174k2N
+ 20k3N + 159N2 + 212kN2 + 62k2N2 + 84N3 + 58kN3 + 16N4),
c89 = −i
√
2(300 + 371k + 106k2 + 559N + 499kN + 80k2N + 337N2 + 168kN2 + 64N3)
3(2 +N)(2 + k +N)2
,
c90 =
1
(2 +N)(2 + k +N)4
i
√
2(−k +N)(60 + 77k + 22k2 + 121N + 115kN + 20k2N
+ 79N2 + 42k N2 + 16N3).
For the other higher spin-5
2
current, one has the following relation
V
(2),1
1
2
(z) = c1 Q
( 5
2
)(z) + c2 R
( 5
2
)(z) + c3 U
( 5
2
)(z) + c4 V
( 5
2
)(z) + c5A3G11(z) + c6A3G22(z)
+ c7A3A3 F11(z) + c8A3A3 F22(z) + c9A3B3 F11(z) + c10A3B3 F22(z)
+ c11A3B− F12(z) + c12A3B+ F21(z) + c13A3 F11 F12 F21(z) + c14A3 F22 F21 F12(z)
+ c15A3 ∂F11(z) + c16A3 ∂F22(z) + c17A−G12(z) + c18A−A+ F22(z)
+ c19A−B3 F12(z) + c20A−B+ F11(z) + c21A− F22 F12 F11(z) + c22A− ∂F12(z)
+ c23A+G21(z) + c24A+A− F11(z) + c25A+B3 F21(z) + c26A+B− F22(z)
+ c27A+ F11 F21 F22(z) + c28A+ ∂F21(z) + c29B3G11(z) + c30B3G22(z)
+ c31B3B3 F11(z) + c32B3B3 F22(z) + c33B3 F11 F12 F21(z) + c34B3 F22 F21 F12(z)
+ c35B3 ∂F11(z) + c36B3 ∂F22(z) + c37B−G12(z) + c38B−B+ F22(z)
+ c39B− F11 F12 F22(z) + c40B− ∂F12(z) + c41B+G21(z) + c42B+B− F11(z)
+ c43B+ F22 F21 F11(z) + c44B+ ∂F21(z) + c45 F11 F12G21(z) + c46 F11 F12 ∂F21(z)
+ c47 F11 F21G12(z) + c48 F11 F22G11(z) + c49 F11 ∂F11 F22(z) + c50 F11 ∂F12 F21(z)
+ c51 F12 F21G11(z) + c52 F21 F12G22(z) + c53 F22 P
(2)(z) + c54 F22 F11G22(z)
+ c55 F22 F12G21(z) + c56 F22 F21G12(z) + c57 F22G11 F22(z) + c58 F22 ∂F21 F12(z)
+ c59 F22 ∂F22 F11(z) + c60G11 T
(1)(z) + c61G22 T
(1)(z) + c62 P
(2) F22(z)
+ c63 T
(1) U(
3
2
)(z) + c64 T
(1) V(
3
2
)(z) + c65 U G11(z) + c66 U G22(z)
+ c67 U A3 F11(z) + c68 U A3 F22(z) + c69 U A− F12(z) + c70 U A+ F21(z)
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+ c71 U B3 F11(z) + c72 U B3 F22(z) + c73 U B− F12(z) + c74 U B+ F21(z)
+ c75 U F11 F12 F21(z) + c76 U F22 F21 F12(z) + c77 U U F11(z) + c78 U U F22(z)
+ c79 U ∂F11(z) + c80 U ∂F22(z) + c81 ∂A3 F11(z) + c82 ∂A3 F22(z)
+ c83 ∂A− F12(z) + c84 ∂A+ F21(z) + c85 ∂B3 F11(z) + c86 ∂B− F12(z)
+ c87 ∂B+ F21(z) + c88 ∂F11 F12 F21(z) + c89 ∂F22 F21 F12(z) + c90 ∂U F11(z)
+ c91 ∂U F22(z) + c92 ∂G11(z) + c93 ∂G22(z) + c94 ∂U
( 3
2
)(z)
+ c95 ∂V
( 3
2
)(z) + c96 ∂
2F22(z),
where the coefficients are given by
c1 = −2
√
2, c2 = 2
√
2, c3 = −2
√
2, c4 = −2
√
2, c5 = − i
√
2(1 +N)
(2 + k +N)2
,
c6 =
i
√
2(1 +N)
(2 + k +N)2
, c7 =
2
√
2(1 +N)
(2 + k +N)3
, c8 =
2
√
2(1 +N)
(2 + k +N)3
,
c9 = −2
√
2(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c10 = −2
√
2(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c11 = −2
√
2(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c12 = −2
√
2(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c13 =
2i
√
2(32 + 55k + 18k2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)4
,
c14 = −2i
√
2(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c15 =
2i
√
2(3 + 2k +N)(10 + 5k + 8N)
3(2 + k +N)3
,
c16 =
2i
√
2(−30− 32k + 15k2 + 10k3 − 28N − 23kN + 11k2N − 22N2 − 13k N2 − 8N3)
(6 + 7k −N)(2 + k +N)3 ,
c17 =
i
√
2(1 +N)
(2 + k +N)2
, c18 =
2
√
2(1 +N)
(2 + k +N)3
,
c19 = −2
√
2(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c20 =
2
√
2(16 + 21k + 6k2 + 19N + 13k N + 5N2)
(2 +N)(2 + k +N)3
,
393
c21 = −2i
√
2(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c22 =
2i
√
2(−30− 32k + 15k2 + 10k3 − 28N − 23kN + 11k2N − 22N2 − 13k N2 − 8N3)
(6 + 7k −N)(2 + k +N)3 ,
c23 = − i
√
2(1 +N)
(2 + k +N)2
, c24 =
2
√
2(1 +N)
(2 + k +N)3
,
c25 = −2
√
2(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c26 =
2
√
2(16 + 21k + 6k2 + 19N + 13k N + 5N2)
(2 +N)(2 + k +N)3
,
c27 =
2i
√
2(32 + 55k + 18k2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)4
,
c28 =
2i
√
2(3 + 2k +N)(10 + 5k + 8N)
3(2 + k +N)3
,
c29 =
i
√
2(18 + 21k + 6k2 + 22N + 13kN + 6N2)
(2 +N)(2 + k +N)2
,
c30 = −i
√
2(18 + 21k + 6k2 + 22N + 13k N + 6N2)
(2 +N)(2 + k +N)2
,
c31 = −2
√
2(18 + 21k + 6k2 + 22N + 13kN + 6N2)
(2 +N)(2 + k +N)3
,
c32 = −2
√
2(18 + 21k + 6k2 + 22N + 13kN + 6N2)
(2 +N)(2 + k +N)3
,
c33 =
2i
√
2(32 + 55k + 18k2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)4
,
c34 = −2i
√
2(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c35 =
2i
√
2(3 + 2k +N)(10 + 5k + 8N)
3(2 + k +N)3
,
c36 = −2i
√
2(30 + 92k + 101k2 + 30k3 − 32N + 7k N + 33k2N − 78N2 − 39kN2 − 24N3)
(6 + 7k −N)(2 + k +N)3 ,
c37 =
i
√
2(18 + 21k + 6k2 + 22N + 13kN + 6N2)
(2 +N)(2 + k +N)2
,
c38 = −2
√
2(18 + 21k + 6k2 + 22N + 13kN + 6N2)
(2 +N)(2 + k +N)3
,
c39 = −2i
√
2(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
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c40 =
2i
√
2(3 + 2k +N)(10 + 5k + 8N)
3(2 + k +N)3
,
c41 = −i
√
2(18 + 21k + 6k2 + 22N + 13k N + 6N2)
(2 +N)(2 + k +N)2
,
c42 = −2
√
2(18 + 21k + 6k2 + 22N + 13kN + 6N2)
(2 +N)(2 + k +N)3
,
c43 =
2i
√
2(32 + 55k + 18k2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)4
,
c44 =
2i
√
2(−30− 32k + 15k2 + 10k3 + 32N + 93kN + 51k2N + 78N2 + 71kN2 + 24N3)
(6 + 7k −N)(2 + k +N)3 ,
c45 = −2
√
2(5 + 2k + 3N)
(2 + k +N)3
, c46 =
8
√
2(15 + 29k + 10k2 + 25N + 21kN + 8N2)
3(2 + k +N)4
,
c47 = −2
√
2(10 + 17k + 6k2 + 14N + 11kN + 4N2)
(2 +N)(2 + k +N)3
,
c48 = −
√
2(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c49 = −4
√
2(13k + 6k2 + 3N + 9k N +N2)
(2 +N)(2 + k +N)4
,
c50 =
8
√
2(30 + 19k + 2k2 + 56N + 44k N + 10k2N + 38N2 + 21kN2 + 8N3)
3(2 +N)(2 + k +N)4
,
c51 =
√
2(13k + 6k2 + 3N + 9k N +N2)
(2 +N)(2 + k +N)3
, c52 =
√
2(13k + 6k2 + 3N + 9k N +N2)
(2 +N)(2 + k +N)3
,
c53 =
2
√
2(15 + 29k + 10k2 + 25N + 21kN + 8N2)
(6 + 7k −N)(2 + k +N) ,
c54 = −
√
2(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c55 = −2
√
2(10 + 17k + 6k2 + 14N + 11kN + 4N2)
(2 +N)(2 + k +N)3
, c56 = −2
√
2(5 + 2k + 3N)
(2 + k +N)3
,
c57 = − 1
(6 + 7k −N)(2 +N)(2 + k +N)3 2
√
2(−156− 320k − 164k2 − 24k3 − 262N
− 316kN − 3k2N + 30k3N − 216N2 − 129kN2 + 33k2N2 − 114N3 − 39k N3 − 24N4),
c58 = −8
√
2(13k + 6k2 + 3N + 9k N +N2)
(2 +N)(2 + k +N)4
, c59 = −4
√
2(13k + 6k2 + 3N + 9kN +N2)
(2 +N)(2 + k +N)4
,
c60 =
(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42k N2 + 16N3)√
2(2 +N)(2 + k +N)2
,
c61 = −(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)√
2(2 +N)(2 + k +N)2
,
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c62 = −2
√
2(15 + 29k + 10k2 + 25N + 21kN + 8N2)
(6 + 7k −N)(2 + k +N) ,
c63 =
√
2(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
(2 +N)(2 + k +N)2
,
c64 =
√
2(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
(2 +N)(2 + k +N)2
,
c65 =
2
√
2
(2 + k +N)
, c66 =
2
√
2
(2 + k +N)
, c67 =
2i
√
2(3 + 2k +N)
(2 + k +N)3
,
c68 = −2i
√
2(3 + 2k +N)
(2 + k +N)3
, c69 = −2i
√
2(3 + 2k +N)
(2 + k +N)3
, c70 =
2i
√
2(3 + 2k +N)
(2 + k +N)3
,
c71 =
2i
√
2(26 + 25k + 6k2 + 30N + 15kN + 8N2)
(2 +N)(2 + k +N)3
,
c72 = −2i
√
2(26 + 25k + 6k2 + 30N + 15kN + 8N2)
(2 +N)(2 + k +N)3
,
c73 =
2i
√
2(26 + 25k + 6k2 + 30N + 15kN + 8N2)
(2 +N)(2 + k +N)3
,
c74 = −2i
√
2(26 + 25k + 6k2 + 30N + 15kN + 8N2)
(2 +N)(2 + k +N)3
,
c75 =
2
√
2(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c76 =
2
√
2(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c77 =
4
√
2
(2 + k +N)2
, c78 =
4
√
2
(2 + k +N)2
, c79 =
2
√
2(3 + 2k +N)(10 + 5k + 8N)
3(2 + k +N)3
,
c80 = −2
√
2(−30− 32k + 15k2 + 10k3 + 32N + 93kN + 51k2N + 78N2 + 71kN2 + 24N3)
(6 + 7k −N)(2 + k +N)3 ,
c81 =
2i
√
2(3 + 2k +N)(10 + 5k + 8N)
3(2 + k +N)3
,
c82 =
1
(6 + 7k −N)(2 +N)(2 + k +N)3 4i
√
2(−108− 192k − 67k2 − 2k3 − 174N − 197kN
+ 17k2N + 20k3N − 144N2 − 89kN2 + 22k2N2 − 76N3 − 26kN3 − 16N4),
c83 =
2i
√
2(−24− 25k + 15k2 + 10k3 − 23N − 16kN + 11k2N − 23N2 − 13k N2 − 8N3)
(6 + 7k −N)(2 + k +N)3 ,
c84 =
2i
√
2(27 + 35k + 10k2 + 31N + 21k N + 8N2)
3(2 + k +N)3
,
c85 =
2i
√
2(−48− 56k − 16k2 − 34N − k N + 10k2N + 14N2 + 21kN2 + 8N3)
3(2 +N)(2 + k +N)3
,
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c86 =
2i
√
2(6 + 7k + 2k2 + 32N + 38kN + 10k2N + 32N2 + 21k N2 + 8N3)
3(2 +N)(2 + k +N)3
,
c87 =
1
(6 + 7k −N)(2 +N)(2 + k +N)3 2i
√
2(48 + 188k + 213k2 + 62k3 + 148N + 365kN
+ 202k2N + 10k3N + 202N2 + 264kN2 + 51k2N2 + 120N3 + 71kN3 + 24N4),
c88 =
4
√
2(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
3(2 +N)(2 + k +N)4
,
c89 = −4
√
2(13k + 6k2 + 3N + 9k N +N2)
(2 +N)(2 + k +N)4
, c90 =
2
√
2(3 + 2k +N)(10 + 5k + 8N)
3(2 + k +N)3
,
c91 =
1
(6 + 7k −N)(2 +N)(2 + k +N)3 4
√
2(−48 − 128k − 97k2 − 22k3 − 148N − 235kN
− 60k2N + 10k3N − 202N2 − 182kN2 − 9k2N2 − 120N3 − 55kN3 − 24N4),
c92 = −(60 + 91k + 26k
2 + 167N + 191kN + 40k2N + 137N2 + 84kN2 + 32N3)
3
√
2(2 +N)(2 + k +N)2
,
c93 = − 1
3
√
2(6 + 7k −N)(2 +N)(2 + k +N)2 (720 + 2502k + 2657k
2 + 742k3 + 1962N
+ 5360kN + 3819k2N + 560k3N + 1667N2 + 3240kN2 + 1216k2N2 + 479N3
+ 532kN3 + 32N4),
c94 = −
√
2(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
(2 +N)(2 + k +N)2
,
c95 =
1
3(6 + 7k −N)(2 +N)(2 + k +N)2
√
2(1080 + 2886k + 2477k2 + 622k3 + 1758N
+ 4436kN + 3117k2N + 500k3N + 539N2 + 1830kN2 + 910k2N2 − 277N3 + 106kN3
− −112N4),
c96 =
4
√
2(k − 3N)(15 + 29k + 10k2 + 25N + 21kN + 8N2)
(6 + 7k −N)(2 + k +N)3 .
Similarly, for the other higher spin-5
2
current, the following relation holds
V
(2),2
1
2
(z) = c1 Q
( 5
2
)(z) + c2 R
( 5
2
)(z) + c3 U
( 5
2
)(z) + c4 V
( 5
2
)(z) + c5A3G11(z) + c6A3G22(z)
+ c7A3A3 F11(z) + c8A3A3 F22(z) + c9A3B3 F11(z) + c10A3B3 F22(z)
+ c11A3B− F12(z) + c12A3B+ F21(z) + c13A3 F11 F12 F21(z) + c14A3 F22 F21 F12(z)
+ c15A3 ∂F11(z) + c16A3 ∂F22(z) + c17A−G12(z) + c18A−A+ F22(z)
+ c19A−B3 F12(z) + c20A−B+ F11(z) + c21A− F22 F12 F11(z) + c22A− ∂F12(z)
+ c23A+G21(z) + c24A+A− F11(z) + c25A+B3 F21(z) + c26A+B− F22(z)
+ c27A+ F11 F21 F22(z) + c28A+ ∂F21(z) + c29B3G11(z) + c30B3G22(z)
+ c31B3B3 F11(z) + c32B3B3 F22(z) + c33B3 F11 F12 F21(z) + c34B3 F22 F21 F12(z)
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+ c35B3 ∂F11(z) + c36B3 ∂F22(z) + c37B−G12(z) + c38B−B+ F22(z)
+ c39B− F11 F12 F22(z) + c40B− ∂F12(z) + c41B+G21(z) + c42B+B− F11(z)
+ c43B+ F22 F21 F11(z) + c44B+ ∂F21(z) + c45 F11 F12G21(z) + c46 F11 F12 ∂F21(z)
+ c47 F11 F21G12(z) + c48 F11 F22G11(z) + c49 F11 ∂F11 F22(z) + c50 F11 ∂F12 F21(z)
+ c51 F12 F21G11(z) + c52 F21 F12G22(z) + c53 F22 P
(2)(z) + c54 F22 F11G22(z)
+ c55 F22 F12G21(z) + c56 F22 F21G12(z) + c57 F22G11 F22(z) + c58 F22 ∂F21 F12(z)
+ c59 F22 ∂F22 F11(z) + c60G11 T
(1)(z) + c61G22 T
(1)(z) + c62 P
(2) F22(z)
+ c63 T
(1) U(
3
2
)(z) + c64 T
(1) V(
3
2
)(z) + c65 U G11(z) + c66 U G22(z)
+ c67 U A3 F11(z) + c68 U A3 F22(z) + c69 U A− F12(z) + c70 U A+ F21(z)
+ c71 U B3 F11(z) + c72 U B3 F22(z) + c73 U B− F12(z) + c74 U B+ F21(z)
+ c75 U F11 F12 F21(z) + c76 U F22 F21 F12(z) + c77 U U F11(z) + c78 U U F22(z)
+ c79 U ∂F11(z) + c80 U ∂F22(z) + c81 ∂A3 F11(z) + c82 ∂A3 F22(z)
+ c83 ∂A− F12(z) + c84 ∂A+ F21(z) + c85 ∂B3 F11(z) + c86 ∂B− F12(z)
+ c87 ∂B+ F21(z) + c88 ∂F11 F12 F21(z) + c89 ∂F22 F21 F12(z) + c90 ∂U F11(z)
+ c91 ∂U F22(z) + c92 ∂G11(z) + c93 ∂G22(z) + c94 ∂U
( 3
2
)(z)
+ c95 ∂V
( 3
2
)(z) + c96 ∂
2F22(z),
where the coefficients are given by
c1 = −2i
√
2, c2 = −2i
√
2, c3 = −2i
√
2, c4 = 2i
√
2, c5 =
√
2(1 +N)
(2 + k +N)2
,
c6 =
√
2(1 +N)
(2 + k +N)2
, c7 =
2i
√
2(1 +N)
(2 + k +N)3
, c8 = −2i
√
2(1 +N)
(2 + k +N)3
,
c9 = −2i
√
2(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c10 =
2i
√
2(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c11 = −2i
√
2(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c12 =
2i
√
2(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c13 = −2
√
2(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c14 = −2
√
2(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
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c15 = −2
√
2(3 + 2k +N)(10 + 5k + 8N)
3(2 + k +N)3
,
c16 =
2
√
2(−30− 32k + 15k2 + 10k3 − 28N − 23kN + 11k2N − 22N2 − 13kN2 − 8N3)
(6 + 7k −N)(2 + k +N)3 ,
c17 =
√
2(1 +N)
(2 + k +N)2
, c18 = −2i
√
2(1 +N)
(2 + k +N)3
,
c19 =
2i
√
2(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c20 = −2i
√
2(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c21 = −2
√
2(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c22 =
2
√
2(−30− 32k + 15k2 + 10k3 − 28N − 23kN + 11k2N − 22N2 − 13kN2 − 8N3)
(6 + 7k −N)(2 + k +N)3 ,
c23 =
√
2(1 +N)
(2 + k +N)2
, c24 =
2i
√
2(1 +N)
(2 + k +N)3
,
c25 = −2i
√
2(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c26 =
2i
√
2(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c27 = −2
√
2(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c28 = −2
√
2(3 + 2k +N)(10 + 5k + 8N)
3(2 + k +N)3
,
c29 = −
√
2(18 + 21k + 6k2 + 22N + 13kN + 6N2)
(2 +N)(2 + k +N)2
,
c30 = −
√
2(18 + 21k + 6k2 + 22N + 13kN + 6N2)
(2 +N)(2 + k +N)2
,
c31 = −2i
√
2(18 + 21k + 6k2 + 22N + 13kN + 6N2)
(2 +N)(2 + k +N)3
,
c32 =
2i
√
2(18 + 21k + 6k2 + 22N + 13kN + 6N2)
(2 +N)(2 + k +N)3
,
c33 = −2
√
2(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c34 = −2
√
2(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
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c35 = −2
√
2(3 + 2k +N)(10 + 5k + 8N)
3(2 + k +N)3
,
c36 = −2
√
2(30 + 92k + 101k2 + 30k3 − 32N + 7k N + 33k2N − 78N2 − 39kN2 − 24N3)
(6 + 7k −N)(2 + k +N)3 ,
c37 = −
√
2(18 + 21k + 6k2 + 22N + 13kN + 6N2)
(2 +N)(2 + k +N)2
,
c38 =
2i
√
2(18 + 21k + 6k2 + 22N + 13kN + 6N2)
(2 +N)(2 + k +N)3
,
c39 =
2
√
2(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c40 = −2
√
2(3 + 2k +N)(10 + 5k + 8N)
3(2 + k +N)3
,
c41 = −
√
2(18 + 21k + 6k2 + 22N + 13kN + 6N2)
(2 +N)(2 + k +N)2
,
c42 = −2i
√
2(18 + 21k + 6k2 + 22N + 13kN + 6N2)
(2 +N)(2 + k +N)3
,
c43 =
2
√
2(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c44 =
2
√
2(−30− 32k + 15k2 + 10k3 + 32N + 93k N + 51k2N + 78N2 + 71kN2 + 24N3)
(6 + 7k −N)(2 + k +N)3 ,
c45 = −2i
√
2(5 + 2k + 3N)
(2 + k +N)3
, c46 =
8i
√
2(15 + 29k + 10k2 + 25N + 21k N + 8N2)
3(2 + k +N)4
,
c47 = −2i
√
2(10 + 17k + 6k2 + 14N + 11kN + 4N2)
(2 +N)(2 + k +N)3
,
c48 = −i
√
2(20 + 21k + 6k2 + 25N + 13k N + 7N2)
(2 +N)(2 + k +N)3
,
c49 = −4i
√
2(13k + 6k2 + 3N + 9kN +N2)
(2 +N)(2 + k +N)4
,
c50 =
8i
√
2(30 + 19k + 2k2 + 56N + 44kN + 10k2N + 38N2 + 21kN2 + 8N3)
3(2 +N)(2 + k +N)4
,
c51 =
i
√
2(13k + 6k2 + 3N + 9k N +N2)
(2 +N)(2 + k +N)3
,
c52 = −i
√
2(13k + 6k2 + 3N + 9kN +N2)
(2 +N)(2 + k +N)3
,
c53 = −2i
√
2(15 + 29k + 10k2 + 25N + 21kN + 8N2)
(6 + 7k −N)(2 + k +N) ,
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c54 =
i
√
2(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c55 =
2i
√
2(10 + 17k + 6k2 + 14N + 11kN + 4N2)
(2 +N)(2 + k +N)3
, c56 =
2i
√
2(5 + 2k + 3N)
(2 + k +N)3
,
c57 =
1
(6 + 7k −N)(2 +N)(2 + k +N)3 2i
√
2(−156− 320k − 164k2 − 24k3 − 262N
− 316kN − 3k2N + 30k3N − 216N2 − 129kN2 + 33k2N2 − 114N3 − 39k N3 − 24N4),
c58 =
8i
√
2(13k + 6k2 + 3N + 9k N +N2)
(2 +N)(2 + k +N)4
, c59 =
4i
√
2(13k + 6k2 + 3N + 9k N +N2)
(2 +N)(2 + k +N)4
,
c60 =
i(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)√
2(2 +N)(2 + k +N)2
,
c61 =
i(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)√
2(2 +N)(2 + k +N)2
,
c62 =
2i
√
2(15 + 29k + 10k2 + 25N + 21k N + 8N2)
(6 + 7k −N)(2 + k +N) ,
c63 =
i
√
2(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42k N2 + 16N3)
(2 +N)(2 + k +N)2
,
c64 = −i
√
2(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
(2 +N)(2 + k +N)2
,
c65 =
2i
√
2
(2 + k +N)
, c66 = − 2i
√
2
(2 + k +N)
, c67 = −2
√
2(3 + 2k +N)
(2 + k +N)3
,
c68 = −2
√
2(3 + 2k +N)
(2 + k +N)3
, c69 = −2
√
2(3 + 2k +N)
(2 + k +N)3
, c70 = −2
√
2(3 + 2k +N)
(2 + k +N)3
,
c71 = −2
√
2(26 + 25k + 6k2 + 30N + 15kN + 8N2)
(2 +N)(2 + k +N)3
,
c72 = −2
√
2(26 + 25k + 6k2 + 30N + 15kN + 8N2)
(2 +N)(2 + k +N)3
,
c73 = −2
√
2(26 + 25k + 6k2 + 30N + 15kN + 8N2)
(2 +N)(2 + k +N)3
,
c74 = −2
√
2(26 + 25k + 6k2 + 30N + 15kN + 8N2)
(2 +N)(2 + k +N)3
,
c75 =
2i
√
2(32 + 55k + 18k2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)4
,
c76 = −2i
√
2(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c77 =
4i
√
2
(2 + k +N)2
, c78 = − 4i
√
2
(2 + k +N)2
, c79 =
2i
√
2(3 + 2k +N)(10 + 5k + 8N)
3(2 + k +N)3
,
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c80 =
2i
√
2(−30− 32k + 15k2 + 10k3 + 32N + 93kN + 51k2N + 78N2 + 71kN2 + 24N3)
(6 + 7k −N)(2 + k +N)3 ,
c81 = −2
√
2(3 + 2k +N)(10 + 5k + 8N)
3(2 + k +N)3
,
c82 =
1
(6 + 7k −N)(2 +N)(2 + k +N)3 4
√
2(−108− 192k − 67k2 − 2k3 − 174N − 197kN
+ 17k2N + 20k3N − 144N2 − 89kN2 + 22k2N2 − 76N3 − 26kN3 − 16N4),
c83 =
2
√
2(−24− 25k + 15k2 + 10k3 − 23N − 16kN + 11k2N − 23N2 − 13kN2 − 8N3)
(6 + 7k −N)(2 + k +N)3 ,
c84 = −2
√
2(27 + 35k + 10k2 + 31N + 21kN + 8N2)
3(2 + k +N)3
,
c85 = −2
√
2(−48− 56k − 16k2 − 34N − kN + 10k2N + 14N2 + 21kN2 + 8N3)
3(2 +N)(2 + k +N)3
,
c86 = −2
√
2(6 + 7k + 2k2 + 32N + 38kN + 10k2N + 32N2 + 21kN2 + 8N3)
3(2 +N)(2 + k +N)3
,
c87 =
1
(6 + 7k −N)(2 +N)(2 + k +N)3 2
√
2(48 + 188k + 213k2 + 62k3 + 148N + 365kN
+ 202k2N + 10k3N + 202N2 + 264kN2 + 51k2N2 + 120N3 + 71kN3 + 24N4),
c88 =
4i
√
2(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
3(2 +N)(2 + k +N)4
,
c89 =
4i
√
2(13k + 6k2 + 3N + 9k N +N2)
(2 +N)(2 + k +N)4
, c90 =
2i
√
2(3 + 2k +N)(10 + 5k + 8N)
3(2 + k +N)3
,
c91 = − 1
(6 + 7k −N)(2 +N)(2 + k +N)3 4i
√
2(−48− 128k − 97k2 − 22k3 − 148N
− 235kN − 60k2N + 10k3N − 202N2 − 182kN2 − 9k2N2 − 120N3 − 55kN3 − 24N4),
c92 = −i(60 + 91k + 26k
2 + 167N + 191kN + 40k2N + 137N2 + 84kN2 + 32N3)
3
√
2(2 +N)(2 + k +N)2
,
c93 =
1
3
√
2(6 + 7k −N)(2 +N)(2 + k +N)2 i(720 + 2502k + 2657k
2 + 742k3 + 1962N
+ 5360kN + 3819k2N + 560k3N + 1667N2 + 3240kN2 + 1216k2N2 + 479N3
+ 532kN3 + 32N4),
c94 = −i
√
2(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
(2 +N)(2 + k +N)2
,
c95 = − 1
3(6 + 7k −N)(2 +N)(2 + k +N)2 i
√
2(1080 + 2886k + 2477k2 + 622k3 + 1758N
+ 4436kN + 3117k2N + 500k3N + 539N2 + 1830kN2 + 910k2N2 − 277N3 + 106kN3
− 112N4),
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c96 = −4i
√
2(k − 3N)(15 + 29k + 10k2 + 25N + 21kN + 8N2)
(6 + 7k −N)(2 + k +N)3 .
Finally, for the remaining higher spin-5
2
current, one has the following relation
V
(2),3
1
2
(z) = c1 P
( 5
2
)
− (z) + c2 P
( 5
2
)
+ (z) + c3 W
( 5
2
)
− (z) + c4 W
( 5
2
)
+ (z) + c5A3G12(z) + c6A3G21(z)
+ c7A3A3 F12(z) + c8A3A3 F21(z) + c9A3B3 F12(z) + c10A3B3 F21(z)
+ c11A3B− F22(z) + c12A3B+ F11(z) + c13A3 F11 F12 F22(z) + c14A3 F11 F21 F22(z)
+ c15A3 ∂F21(z) + c16A−G11(z) + c17A−B3 F11(z) + c18A−B− F12(z)
+ c19A− F11 F12 F21(z) + c20A− ∂F11(z) + c21A+G22(z) + c22A+A− F12(z)
+ c23A+A− F21(z) + c24A+B3 F22(z) + c25A+B+ F21(z) + c26A+ F12 F21 F22(z)
+ c27B3G12(z) + c28B3G21(z) + c29B3B3 F12(z) + c30B3B3 F21(z)
+ c31B3 F11 F12 F22(z) + c32B3 F11 F21 F22(z) + c33B3 ∂F21(z) + c34B−G22(z)
+ c35B− F12 F21 F22(z) + c36B− ∂F22(z) + c37B+G11(z) + c38B+B− F12(z)
+ c39B+B− F21(z) + c40B+ F11 F12 F21(z) + c41 F11 F12G22(z) + c42 F11 F12 ∂F22(z)
+ c43 F11 F21G22(z) + c44 F11 F21 ∂F22(z) + c45 F11 F22G12(z) + c46 F11 F22G21(z)
+ c47 F11 ∂F12 F22(z) + c48 F11 ∂F21 F22(z) + c49 F12 P
(2)(z) + c50 F12 F21G12(z)
+ c51 F12 F21G21(z) + c52 F12 F22G11(z) + c53 F12 ∂F12 F21(z) + c54 F21 P
(2)(z)
+ c55 F21 F22G11(z) + c56 F21 ∂F21 F12(z) + c57G12 T
(1)(z) + c58G21 T
(1)(z)
+ c59 P
(2) F12(z) + c60 P
(2) F21(z) + c61 T
(1) T
( 3
2
)
− (z) + c62 T
(1) T
( 3
2
)
+ (z)
+ c63 U G12(z) + c64 U G21(z) + c65 U A3 F12(z) + c66 U A3 F21(z)
+ c67 U A− F11(z) + c68 U A+ F22(z) + c69 U B3 F12(z) + c70 U B3 F21(z)
+ c71 U B− F22(z) + c72 U B+ F11(z) + c73 U F11 F12 F22(z) + c74 U F11 F21 F22(z)
+ c75 U U F12(z) + c76 U U F21(z) + c77 U ∂F21(z) + c78 ∂A3 F21(z)
+ c79 ∂A− F11(z) + c80 ∂A+ F22(z) + c81 ∂B3 F21(z) + c82 ∂B− F22(z)
+ c83 ∂B+ F11(z) + c84 ∂F11 F12 F22(z) + c85 ∂F11 F21 F22(z) + c86 ∂U F21(z)
+ c87 ∂G12(z) + c88 ∂G21(z) + c89 ∂T
( 3
2
)
− (z) + c90 ∂
2F21(z),
where the coefficients are given by
c1 = −2
√
2, c2 = 2
√
2, c3 = 2
√
2, c4 = 2
√
2, c5 =
i
√
2(1 +N)
(2 + k +N)2
,
c6 = − i
√
2(1 +N)
(2 + k +N)2
, c7 = − 2
√
2(1 +N)
(2 + k +N)3
, c8 = − 2
√
2(1 +N)
(2 + k +N)3
,
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c9 = −2
√
2(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c10 = −2
√
2(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c11 =
2
√
2(16 + 21k + 6k2 + 19N + 13k N + 5N2)
(2 +N)(2 + k +N)3
,
c12 =
2
√
2(16 + 21k + 6k2 + 19N + 13k N + 5N2)
(2 +N)(2 + k +N)3
,
c13 =
2i
√
2(32 + 55k + 18k2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)4
,
c14 =
2i
√
2(32 + 55k + 18k2 + 41N + 35k N + 11N2)
(2 +N)(2 + k +N)4
,
c15 =
1
3(2 +N)(2 + k +N)4
i
√
2(60 + 169k + 154k2 + 40k3 + 149N + 299kN + 174k2N
+ 20k3N + 159N2 + 212kN2 + 62k2N2 + 84N3 + 58kN3 + 16N4),
c16 =
i
√
2(1 +N)
(2 + k +N)2
, c17 =
2
√
2(16 + 21k + 6k2 + 19N + 13kN + 5N2)
(2 +N)(2 + k +N)3
,
c18 =
2
√
2(16 + 21k + 6k2 + 19N + 13k N + 5N2)
(2 +N)(2 + k +N)3
,
c19 = −2i
√
2(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c20 =
1
3(2 +N)(2 + k +N)4
i
√
2(−60− 169k − 154k2 − 40k3 + 31N − 68k N − 108k2N
− 20k3N + 204N2 + 133kN2 − 2k2N2 + 153N3 + 68k N3 + 32N4),
c21 = − i
√
2(1 +N)
(2 + k +N)2
, c22 = − 2
√
2(1 +N)
(2 + k +N)3
, c23 = − 2
√
2(1 +N)
(2 + k +N)3
,
c24 =
2
√
2(16 + 21k + 6k2 + 19N + 13k N + 5N2)
(2 +N)(2 + k +N)3
,
c25 =
2
√
2(16 + 21k + 6k2 + 19N + 13k N + 5N2)
(2 +N)(2 + k +N)3
,
c26 = −2i
√
2(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c27 =
i
√
2(18 + 21k + 6k2 + 22N + 13kN + 6N2)
(2 +N)(2 + k +N)2
,
c28 = −i
√
2(18 + 21k + 6k2 + 22N + 13k N + 6N2)
(2 +N)(2 + k +N)2
,
c29 =
2
√
2(18 + 21k + 6k2 + 22N + 13k N + 6N2)
(2 +N)(2 + k +N)3
,
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c30 =
2
√
2(18 + 21k + 6k2 + 22N + 13k N + 6N2)
(2 +N)(2 + k +N)3
,
c31 = −2i
√
2(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c32 = −2i
√
2(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c33 = − 1
3(2 +N)(2 + k +N)4
i
√
2(60 + 169k + 154k2 + 40k3 + 149N + 299kN + 174k2N
+ 20k3N + 159N2 + 212kN2 + 62k2N2 + 84N3 + 58kN3 + 16N4),
c34 =
i
√
2(18 + 21k + 6k2 + 22N + 13kN + 6N2)
(2 +N)(2 + k +N)2
,
c35 = −2i
√
2(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c36 =
1
3(2 +N)(2 + k +N)4
i
√
2(60− 11k − 77k2 − 26k3 + 149N − 64kN − 171k2N
− 40k3N + 159N2 − 25k N2 − 64k2N2 + 84N3 + 10kN3 + 16N4),
c37 = −i
√
2(18 + 21k + 6k2 + 22N + 13k N + 6N2)
(2 +N)(2 + k +N)2
,
c38 =
2
√
2(18 + 21k + 6k2 + 22N + 13k N + 6N2)
(2 +N)(2 + k +N)3
,
c39 =
2
√
2(18 + 21k + 6k2 + 22N + 13k N + 6N2)
(2 +N)(2 + k +N)3
,
c40 = −2i
√
2(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c41 = −2
√
2(5 + 2k + 3N)
(2 + k +N)3
, c42 = −8
√
2(5 + 2k + 3N)
(2 + k +N)4
,
c43 = −2
√
2(10 + 17k + 6k2 + 14N + 11kN + 4N2)
(2 +N)(2 + k +N)3
,
c44 =
2
√
2(60 + 155k + 58k2 + 139N + 169kN + 20k2N + 85N2 + 42kN2 + 16N3)
3(2 +N)(2 + k +N)4
,
c45 = −
√
2(13k + 6k2 + 3N + 9kN +N2)
(2 +N)(2 + k +N)3
, c46 =
√
2(13k + 6k2 + 3N + 9kN +N2)
(2 +N)(2 + k +N)3
,
c47 = −4
√
2(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)4
,
c48 =
2
√
2(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
3(2 +N)(2 + k +N)4
,
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c49 = −(3 + 2k +N)(10 + 5k + 8N)
(3
√
2(2 + k +N)2)
, c50 =
√
2(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c51 = −
√
2(20 + 21k + 6k2 + 25N + 13kN + 7N2)
(2 +N)(2 + k +N)3
,
c52 =
2
√
2(10 + 17k + 6k2 + 14N + 11k N + 4N2)
(2 +N)(2 + k +N)3
,
c53 =
4
√
2(13k + 6k2 + 3N + 9kN +N2)
(2 +N)(2 + k +N)4
,
c54 =
(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42k N2 + 16N3)
2
√
2(2 +N)(2 + k +N)2
,
c55 =
2
√
2(5 + 2k + 3N)
(2 + k +N)3
, c56 =
4
√
2(13k + 6k2 + 3N + 9k N +N2)
(2 +N)(2 + k +N)4
,
c57 =
(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42k N2 + 16N3)√
2(2 +N)(2 + k +N)2
,
c58 = −(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)√
2(2 +N)(2 + k +N)2
,
c59 =
(3 + 2k +N)(10 + 5k + 8N)
3
√
2(2 + k +N)2
,
c60 = −(60 + 77k + 22k
2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
2
√
2(2 +N)(2 + k +N)2
,
c61 = −
√
2(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
(2 +N)(2 + k +N)2
,
c62 = −
√
2(60 + 77k + 22k2 + 121N + 115kN + 20k2N + 79N2 + 42kN2 + 16N3)
(2 +N)(2 + k +N)2
,
c63 = − 2
√
2
(2 + k +N)
, c64 = − 2
√
2
(2 + k +N)
, c65 = −2i
√
2(3 + 2k +N)
(2 + k +N)3
,
c66 =
2i
√
2(3 + 2k +N)
(2 + k +N)3
, c67 = −2i
√
2(3 + 2k +N)
(2 + k +N)3
, c68 =
2i
√
2(3 + 2k +N)
(2 + k +N)3
,
c69 =
2i
√
2(26 + 25k + 6k2 + 30N + 15kN + 8N2)
(2 +N)(2 + k +N)3
,
c70 = −2i
√
2(26 + 25k + 6k2 + 30N + 15kN + 8N2)
(2 +N)(2 + k +N)3
,
c71 =
2i
√
2(26 + 25k + 6k2 + 30N + 15kN + 8N2)
(2 +N)(2 + k +N)3
,
c72 = −2i
√
2(26 + 25k + 6k2 + 30N + 15kN + 8N2)
(2 +N)(2 + k +N)3
,
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c73 =
2
√
2(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c74 = −2
√
2(32 + 55k + 18k2 + 41N + 35kN + 11N2)
(2 +N)(2 + k +N)4
,
c75 = − 4
√
2
(2 + k +N)2
, c76 = − 4
√
2
(2 + k +N)2
,
c77 = − 1
3(2 +N)(2 + k +N)4
√
2(60 + 169k + 154k2 + 40k3 + 149N + 299kN + 174k2N
+ 20k3N + 159N2 + 212kN2 + 62k2N2 + 84N3 + 58kN3 + 16N4),
c78 =
1
3(2 +N)(2 + k +N)4
i
√
2(12 + 145k + 154k2 + 40k3 + 53N + 263kN + 174k2N
+ 20k3N + 99N2 + 200kN2 + 62k2N2 + 72N3 + 58kN3 + 16N4),
c79 =
1
3(2 +N)(2 + k +N)4
i
√
2(−36− 157k − 154k2 − 40k3 + 79N − 50k N − 108k2N
− 20k3N + 234N2 + 139kN2 − 2k2N2 + 159N3 + 68k N3 + 32N4),
c80 = −2i
√
2(1 +N)
(2 + k +N)3
,
c81 = − 1
3(2 +N)(2 + k +N)4
i
√
2(−372− 551k − 242k2 − 32k3 − 595N − 529kN − 54k2N
+ 20k3N − 249N2 − 16kN2 + 62k2N2 + 12N3 + 58kN3 + 16N4),
c82 =
1
3(2 +N)(2 + k +N)4
i
√
2(−156− 371k − 275k2 − 62k3 − 223N − 478k N − 285k2N
− 40k3N − 45N2 − 139kN2 − 64k2N2 + 48N3 + 10kN3 + 16N4),
c83 =
2i
√
2(18 + 21k + 6k2 + 22N + 13kN + 6N2)
(2 +N)(2 + k +N)3
,
c84 = −8
√
2(10 + 17k + 6k2 + 14N + 11kN + 4N2)
(2 +N)(2 + k +N)4
,
c85 =
2
√
2(60− k − 14k2 + 103N + 61kN + 20k2N + 73N2 + 42kN2 + 16N3)
3(2 +N)(2 + k +N)4
,
c86 = − 1
(3(2 +N)(2 + k +N)4)
√
2(60 + 169k + 154k2 + 40k3 + 149N + 299kN + 174k2N
+ 20k3N + 159N2 + 212kN2 + 62k2N2 + 84N3 + 58kN3 + 16N4),
c87 =
(300 + 371k + 106k2 + 559N + 499kN + 80k2N + 337N2 + 168kN2 + 64N3)
3
√
2(2 +N)(2 + k +N)2
,
c88 = − 1
3
√
2(2 +N)(2 + k +N)3
(60 + 169k + 154k2 + 40k3 + 149N + 299kN + 174k2N
+ 20k3N + 159N2 + 212kN2 + 62k2N2 + 84N3 + 58kN3 + 16N4),
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c89 = −
√
2(300 + 371k + 106k2 + 559N + 499kN + 80k2N + 337N2 + 168kN2 + 64N3)
3(2 +N)(2 + k +N)2
,
c90 = − 1
(2 +N)(2 + k +N)4
√
2(−k +N)(60 + 77k + 22k2 + 121N + 115kN + 20k2N
+ 79N2 + 42k N2 + 16N3).
Similarly, the exact relations between the remaining higher spin-3, 7
2
, 4 currents, which are
not presented in this paper, can be obtained.
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